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cientiis mathematicis ah omni aevo 
principes et Magnates magnum 
^oretinm Jlatnertmt , easqne jna mnnifi'' 

centia promoverunt ^ cujus rei numerofa 
^oToferri pojfenf exempla , majorum ijaren- 

tumqne tuoTum celfffime Princeps ! exem- 

pta duntaxat commemoro , Friderici IL 
Tychonis fummi j^fronomi Mecenatis^ Fri- 
derici V. qui jpro regia munificentia , qua 
in rem titterariam ufiis efi, fumtus ingen' 
ies fecit in longinquas expeditiones littera^ 
rias y ad Hifioriam naturalem , AfironO' 

I 

miam^ G:eographiam et Phyficam promo- 

^ vendas. 



r 



vendas. Tti^ ctariffime Princeps ! viftu^ 
tum heroicarum^ quibus aiiUi fuere majo^ 
res et parentes tui , imitator digniffimiis 
Hiftoriam civitem , Daniae et Norvegiae 
nec non antiquitates Septentrionis ^ mirifico 
fiudio et regia liberalitate promovere 
coepifii , quo ipfo in tuae cetfitudinis tanto 
'majorem taudcm ef admirationcm homptes 
rapiuntur^ quanto minor- efl aetatis iua^ 
i/le modutus , ut ex vero de te praecUcan'- 
dum fit , quod Qwtius Rufus quondam de 
Alexandro magno praedicavit \ modulum 
aetatis omnia ipfiiis fciEla heroica honejlare^ 
Haec fane graviffmta fuherat ratio , cur 
hanc 4n Tetragonometriam introduHionem 
tuo Numini Nominiqfie pofiffimum injcri^ 
hendam cenfuerim^ cujus quidem conftruen" 
dae lapidem angutarem jecerat vir magnus 

^oliannes Henricus Lambert , Acadeimiat 
Berotinenfis dum vixit fodalis , ad quem 
ego caeteros tapides adjeci^ ordinavi pa^ 

vietes 



rietes conjlruxi^ atqiie tottmt hoc aedifi^^ 
ciim Tetragonometricum excitavi ; ut affe^ 
verare aufim ; haud inficias iturum virum 
Clariff. Lamberty fi^ quod toto animo ex^ 
optarcm^ adhuc in vivis ejfety m-e quoque 



je cmn ijarticifaffe^ in hac fcientia jjror-- 
jus nova ac utiliffima condenda. Sicut enim 
inde a joiieritia in omni fiudio mathematico 
affiduus 5 partem maximam tem^poris Qt 
oj^eram indefeffam Mathefi impendi ; ita 
etiam in hoc opere tetragonometrico evoU 
vendo m-uUum temporis confumfi et laboris 
exantlavi , totius enim Tetragonotnetriae 
argumenta evotvi , demonfi^ravl , ordinavi^ 
concinnavi , in fyfiema redegi , et kac ra^-. 
t one tptius Polygonometriae y fatis vaflae^ 
utilis ac inventu difficilis fcienfiae , haud 
Jane contemnenda fundamdna jeci y quos in- 

fer iaboreSy certo falario defiitutus\^ pro 
quotidiano pane comparando mfiUa tuli 
fecique fudavi et alfi. Nulhs igitur du- 

* 4 hitavi^ 



hitavi^ celjijfme Primeps^ hoc opufcutum 
ad pedes tuos humillime deponere , certo 
perfuafus Tibi fcientiarum Patrono^ hofce 
meos labores haud improbatum iri. Deus 
Te fervet Principum Daniae decus. Ita 
vovet. 
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ari fyftema quoddam problematum , 

■ 

quae per Trigonometriam propric 
didam non folverentur, fcd quorum ob)eduni 
cffciit figurae redilineae quaddlaterae five tra- 
pezia, ct ad clafTem fibi propriam et pcculia- 
rem referrentur, primus omnium Clariff Lam- 
bert , Academiae Berolincnfis quondum mem- 
brum, animadvertit, et fcientiae, quae circa 
ifta problcmata occupatur, cx natura rei Te- 
tragonometriae nomen impofuit. Mirum fanc 
vidcri potcft, Geometras hoc prius non vi- 

* 5 diffe. 
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difTe, Hujus enim fcientiae cafus finipHciffirai 
in vulgaribus Geometriae elementis tradi folent 
hoc problematae : Datis omnibus latcribus 
figurae cujuscunque redlilineac , et tot diago- 
nalibus , five angulis quot funt latera, demtis 
tribus 5 figuram confiruere* Quod fi ergo ad 
quadrilaterum applicetur problcma proponitur 
hoc modo ; Datis omnibus latcribus et angu- 
lorura uno , five diagonalium alterc , coi>- 
ftrucre figurani quadrilateram. Si ad Pcnta-^ 
gonum, ita : Datis omnibus lateribus et duo-' 
bus angulis , vel etiam. duabus diagonalibus 

■ 

conftruere Pentagonum. Si^itaquc aninaad- 
vcrtiffent Gcometrae , necelTarium haud Gffe, 
ut omnia dentur latera ^ fed uno latere vel 
pluribus cx quacfiione cxulantibus totidem an- 
gulos poITe fubflitui, ionge certe prius in lianc 

I 

theo- 
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tlieoriam incidifTent^ Verum in Tetragono- 
mctria rede ftatuit ClarifT. Lambert, practet 
latera, diagonalera et angulos nullas determi-» 
nationes adhibendas efTe, ficuti in Trigono- 
metria non nifi anguli et latus ufurpantur , et 
quemadmodum , fi plures aliac detcrminatio- 
ncs in triangulis admittantur, Trigonofcopia 
vocatur, ita fiquidem in trnpcziorum doftrina 
plures determinationes admitterentur , Tetra- 

gonofcopia rcdlius diccrctur. 

/ 

Caeteruni Tetragonometriae problcma gc- 
nerale , quod omnia fuo ambitu comprchcndit 
efl hujusmodi: Iti figura^ quadrilatera recli- 

- 

linea quinque determinationibus datis, lextam 
invenirc ^ et conflruere figuram. Pcntagono*' 
mctriae problema generale foret : In Peata- 
gono quocunque fcptcm determinationibus da- 

tis, 
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tis 5 oftavam invenire et conflruere figumm* 
Abflrahendo ab ideis fpecierura , trianguli, 
trapczii , pentagoni , hexBgoni &c. ct ad 

■ 

ideani generis afcendendo , tota hujusmodi 
^ciciitia Poligonometria rec^le vocatur , vafta 
fatis fcicntia , . cujus pars maxima adhuc deli- 
deratur, primum gradum Trigonometria, fe- 
cundum Tetragonometria , tertium Pentago- 
iiometria con{[[i\xit &c. 

Verum uti Trigonometria Tetragonomc- 
triae inveniendae principia tradit, ita haec una 

cum illa Pentagonometriae principia inveniendi 
tradere dcbct. Sunt autcm problemata Tetra- 
gonometriae duorum generum; nam alia utri- 

■ 

<jue methodo, tam Trigonometriae , quam Te- 
tragonometriae fubfunt, alia foli Tetragono- 
metriae propria trigonometrice non folvuntur. 

Haec 
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Haec itaque problemata.^Tetragonometdae, 
quorum recenfionem et divifioneni ia clafles et 
capita dcderat primus magnus ille vir Clariff» 
Lambert, mcthodo aualytica breviter expofui, 
illi divifioni et fubdivifioni inhaerens , quam 
aucH^or ipfe problematum fecerat. Equidem 
duplo vel etiam triplo prolixius hac de mate- 
ria fcribere potuiflem , fed brevitati ftudui , et 
veritatum dele^lum habui. Cum enim mul- 
tae fint veritates perfaciles, nolui earum mul- 
titudine ledori naufeam movere, ct eas fe- 

r 

legi , quae majoris momenti videbantur , et 
profedo haud ita paucae veritates interfper- 
guntur, quae attentionem feriam et acumen. 
requirunt. 

In tota tratSatione per fcholia indicavi ca- 

fus problematis Tetr^igonometriae proprios et 

a cae- 
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a cnctcris diftindos, quos cum Trigonometria 
commuiies habct, illorum utilitatem in Geo- 
rnetria prddica iiidicavi et folutiones per acqua- 
tiones quadraticas faepius obtinui, aliquot ta- 
men aequationes ad quartum gradum afcen- 
dunt, ad quas igitur fludio brevitatis exemplo 
Newtoni in Aritlmietica univcrfali et plurium 

aliorum rcfolutionem problematis deduxiffe 
contcntus fui^ complcmentum folutionis per 
cognitas methodos ipfi lctTtori relinquens'; ha- 
bent autem hae aequationes quarti gradus ple- 

raeque formam limilem, ita ut unius fblutio- 
ne completa data, omnium caeterarum foUH 
tioncs completae habeantur. Pauci dantur ca- 
fus in quibus, cuiii aequationem ad gradum 
quarto altiorem alcendere ■ ct ihfuper magna 
termiaorunj multitudine couftare cernerem, 

evolu- 
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evolutionem eiusdem pro cafu quodam utili 
et Tetragonometriae proprio prorfus omifi, 
cum nullius vel certe exiguae utilitatis fore in 
praxi praeviderem , et brevitati fluderem. Ex 
aequationibus interdum theoremata haud in- 
elegantia elicui, et arbitrarias determinationcs 
faepius adhibui , per quas problemata ad trian- 

gula pertinentia folvuntur eleganter, quae aliis 
methodis non folvuntur, quo ipfo methodi 
Tetragonometricae utilitas in aliis problemati- 

bus fblvendis elucet , verum pofthacc multo 
magis elucefcet , fi quis Pentagonometriae, 
Hexagonometriae , et in genere Poligonome- 
triae condendae fe applicuerit. 

In hunc trailatum tetragonometricum tres 
terminos in Geometria prius non receptos in- 
troduxij neceflariura enim fuit^ ut me fatis 

■ < * ■ 

aptc 
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aptc et concinne^ exprimerem , a vulgari ct 
ordinario trapezio, quod utramque diagona- 
lem habet intra fe, alterum illud diftinguerci 
minus ufitatum , quod /ilteram vel utramquc 
diagonalem habet cxtra fe, His itaquc figu- 
ris ex natura fua nomcn impofui , et trape- 
zium inverfum appellavi j partialiter inverfum, 
quod alteram, totaliter invcrfunij quod utram- 
que diagonalcm habet extra fc , et in relatio- 
rie et oppofitionc ad hoc trapezium, vulgare 
illud et ufitatum direilum vocavi 5 hacc autem 
diftindlio aptis terminis expreffa necelTaria 

■ i 

videbatur. 
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verfalis pofllbilitas, quanilibet fign. 
•am {luadriJateram rediJineam in duo 
■riangula redilinea per diagonalem di- 
videiuli , ei cogitationi Jiaud dubie occa/ionem 
dedit, quod qui in caiculo Trigonometrico bene 
fe exercufcrit; is etiam in flgurarum quadriJatera- 
rum calculo faie difficultate progrcdi polTet Cui 
opinioni quid et quantum fubfit veri, ex hac re- 
cenfione patebit, in qua contentus ero, omnes 
calus poffibiles Tetragonometriae reccnfere et 
probJematum eo fpedlantium numerum definire. 

$. 2. Si c]uadrilaterum rediJineum per fc 
confideretur, fine divifione pcr diagonaJem in 
tnangula, practer latera quatuor ac totidem an- 
gulos niJnJ amplius Jiabet. Quare tum Juiec oc 
curnt quaeflio ijuomodo aiiquac Jiarum partium 

■A per 



3 INTROD UCTIO Cap. I. 

per caeterns deterniiiientur, et quot cafus fint 
poiribiles ? Et cum in Algebra , quando ad 
acquiitionem eft perveniendum , inter quniitita- 
tes datas et cjuaefiras non confideretur difcrimen> 
ad abbreviandum etiam ego hoc difcrimen fepo- 
naiii , quippe quod magis aequationuni refolu- 
tionem, quam inventionem concernit. 

3. Cum in omni quadriJatero redilineo, 
fumma omnium angiilorum fit quatuor reclisv 
five 360^ aequalis, ex tribus angulis datis quar- 
tus per fe inveniri poteft. Data vero a fe invi- 
cem independentia fint oportct, idcirco ex qua- 
tuor anguJis plusquam ex tribus non reperiturj 
confec]uentcr in aequationc quaefita plures quam 
ad fummum tres anguii contineri noii debent. 

4, Seil tres anguli cum duobus Jatcribus 
totum triangulum determinant, ideoque duoruiit 
Jaterum reliquorum uno in aequationem infuper 
adfcito, obtinetur Iiaec propofitio : Tres anguli 
et tria latera fc fc mutuo determinant ; quam ta- 
mcn fic intelligendam quiiibct videt, qui Geo- 
mctriam elementarem, vel a primo iimine faJu- 
tavit, quod triwm Jaterum ac totidem anguJo- 
rum, quinquc fimui furnta, fextum determi- 
iiexit. Ciim igitur hi hoc cafu anguJus unus et 
latus unum in aequatione defint, refpcdu pofi- 
tjonis anguJorum duo cafus occurrunt ; poted 
enim anguJus abfens adjacere-Iateri abfenti veJ 
iion, ac idco inter duo Jatera quae in aequatio- 
nc adfunt, intercipi. Cum autem refpecTiu aequa. 
tionis nihil interfit , intcr quacnam bina latera 
cx iJiis tribus diclus angulus hiterjsicc^fy fuper- 
tluum omnino fot^et Jjunc cafum ulterius fubdi- ■ 

videre. 
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videre, confequenter pro tribus lateribus ef tri-. 
bu5 augulis, non habentur nifi duo cafus. 

§. 5, Si unus angulus ex aequatione dimit- 
tatur, hic defccT:us uno Jatere fupplendus efl, 
et fic in aequationc habentur duo anguJi et qua- 
tuor Jatcra, Jioruai fingulis quinis fextum de- 
terminautibus, atque etiam hic refpectu pofitio- 
nis angulorum duo dantur cafus fpeciaies, qui 
facile cogitari poffunt: duo enim ifii anouli vel 
diagonaliter fibi opponuntur, vel eidcm lateri 
adjacent. Habentur ergo quatuor cafus univer- 
fales et quatuor aequationes eos exprimentes, 
quarum quaelibet fex continet calus particuJares, 
pro numero determinationum in ipfa contenta- 
rum, et cum corum quiJibct ut quaefitum fpc- 
c^ari poffit, ideo pro quatuor acquationibus lia- 
bentur calus viginti quatuor. 

§. 6. Hi v\^ini\ quatuor cafus in quatuor 
primis figuris (Fig. k 2. 3. 4.) repraeientantur, 
prima namque figura continet quatuor Jatera et 
duos anguJos diagonaliter oppofitos; et aequatio 
eo pertinens Cl. Lamberti eft hujusmodi; 

n^4- Ir — f- — zzz 2ab cos oj — 2cd cos xj/. 
Secunda figura continet quatuor Jatera et duos 
anguios eidem Jateri adjacentcs, et aequatio ha- 
rum fex partium reJationeai exprimens, quam 
dedit CJ. Lambert efi talis 

b^'+ c"" — d^=:. 2a {bcosoif + coscp) — abc cos 

Tcrtia figura continct tria latcra et tres ^ingu- 
los, duos eidem iateri adjacentes et unum binis e 
tribus reJiquis interceptum, quarum fcx partium 
rciationcm cxprijnit haec aequatio Ch Lambert: 
a Sin, = c Sku {os+^p) + d Siu, A^, , . 

A 2 Quarta 
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Quarta contiiiet fex partes quae fe .invicem 
continuo cOnfecjuuntur, quaruai relationem cx- 
primit haec aequatio a CJ. Lambert data: 
€ Sin. ^p^a Sin, ( <P + 'vp ) — b Sifh C(p+\|^+a)). 

§. 7. In cjuatuor Jflis aequationibus omnes 
anguli affumuntur acuti. Qr[od.fi deinceps oc- 
currant cafus in quibus fint obtufi, five fummae 
angulorum, cu + i^, + (p + \|/ + co, majorcs 
duobus rcdis, tum figna rite crunt immutanda, 
quod tamen tum demum erit faciendum, cum 
aequatio fuerit refoiuta, quia in pleri.vque rcfo- 
lutionibus fund\iones angulorum immutantur. 
Caeterum apparet non omnes folutiones aequc 
facijes et fimpJices efle, et in fpecie, quod omnes 
lcx foJutiones aequationis iecundae praebeant va- 
lorcs dupJice» irrationaJes. 

8* Omnes hi cafus viginti quatuor, qui 
in quatuor ifiis aequationibus continentur, pos- 
funt in ipfa praxi geodaetica occurrere, quando 
campi, agrl vel fiagni cujusdam ichnographia ex 
pcripheria efi conficienda, dum neque omnes 
anguli, neque omnia latera proptcr (jbfiacuia 
varia aequc faciJe iiicnfurae fubjici polfunt. Sunt 
autem iii cafus viginti quatuor , nequaquam 
omnes; fed iJIi foji qui occurrere pofTunt, quan- 
do rcs pcragenda foJum pcr anguJos et Jatera. 
Quod fi vero triangulum per diagonalcm in duo 
trianguJa difpefcatur, muJris modis dafa ct quae- 
fita fic disponi pofiunt, ut neutrum trianguJum, 
fed ut ambo trianguJa fimul fumenda fint, ut cx 
iis, quac in utroque fimul data fumuntur, ad 
quaefitum patcat aditus, quac conditio efficit, 
ut iJJi cafus proprie Joq^uendo non ad Trigono- 

metri- 
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metriam, fed ad Tetragonometriam pertineant,- 
atque ideo fibi propiias- foJutiones et difficulta- 
tcs liabcant. 

g. Hos cafu.s a figura quinta u.sque ad 
quadragefimam fecundam rcprefentavit Cl. J.am- 
bert, ut po/l Jaborioduii rccenfioncm fe inve^ 
uifTe et in ordinem rcdcgifle dicit. Quaelibet 
harum figurarum habet aequationeni fibi pro- 
priam, et cum in quavis fex res occurrant, qua- 
rum quaelibet ut quaefitum fpecSari potefi : oriuu- 
tur liinc pro figuris triginta ocT:o, fcxics trigia- 
ta ocflo, hoc efi 228 diverfi cafus, de quibus fe- 
qucntcs fecit annotationcs audor. Nimirum ia 
qualibet harum figurarum notantur fex partes, 
quae aequationem ingredi debent, et plcraeque 
lineola fignantur, quando autem occurrit totus 

anguJufc' , per quem diagonalis tranfit, arcuJus 
adhibetur. In qualibct figura unus ad minimum 

horum angulorum integer occurrit, quo ipfo 

duo trianguJa a fe invicem dependentia elficiun- 

tur. Ex eadem ratione praeter diagonalem adefl: 

aiter angulorum eidem adjacentium, aut etiam 

occurrit uterque; m neutro triangulo pluraquam 

tria prorfus determinata efle dcbent, quoiuam 

alias in uno triangulo detcrminantia nimis iiiulta, 

in altero niniis pauca Jiaberentur* 

§. 10. Figuras eo ordine dcfignauit audor, 
quo funt recenfendae, quo ipfo earundem de- 
fcriptio decurtatur. Angulus diagonaJis inferior 
in omnibus occurrit, et practcrea quiiique no- 
tantur partcs^ et cum multae pcrmutationes fint 
poJlibilcs, ad eas in clafies digerendas a diago- 
nali eft orfus, <jui occurrit in figuris 5^* , ufque 

A 3 ad 
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ad 25^'''", in fequentibus autem non occurrit. 
Ambac claiTes principalcs totidem cafus conti- 
nent, 11 prixni quatuor cafus clalli pofteriori an- 
numerentun 

§. II. Primam claiTem priiicipalem dividit 
auclor in quatuor ininores, quarum prima con-« 
tinet figuras 5''"^^ 6'^"", 7"""". Sccunda continet 
figuras 8'^'"^''", 9"""^ 10'" '" et habet eundem an- 
guium in duos partiaies per diagonalcm divifum, 
qui diverfa nomina fortiuntur et ambo acquatio- 
nem ingrediuntur. Tertia claffis continet figu- 
ras, 11'"«'" ufque ad 19"'"", quae non habet niii ai- 
terum horum angulorum. Quarta continet figu- 
ras 20"""" ufque ad 25'"^"' et J)abet neutrum; et 
quidem flgura 20"^'^ quatuor latera, fignra 21'"'% 
sa'^'* tria Jatera et unum angulum. Figura 23^'% 
24^*^, ^5^^, duo latera et duos anguios. 

§. 12. Secunda clafiis principalis, in qua 
diagonalis abefl, iterum intuitu anguli fuperio- 
ris ad diagonalem iu duas clafTes fubdividituc; 
unam a figura 26'* ufque ad 31""*, alteram a 1,2'^ 
iifque ad 42*"" 5 vel fi fpecialiter fit proccdcndum 
infcx clalTes fubdividitur, quarum 

I. continet Fig. 26, 27, 28. 

II. - - Fig. 29, 30^ 3^- 
IIL - - Fig. 32, 33, 34- 

IV. . - Fig. 35, 36, 57. 

V. - . - Fig. 38, 39, 40- 

VI. - - Fig. 41, 42, 

Et hademis fundamenta Tetragonometriae Cl. 
Lamberti, ipfius fere verbis receafijimus nifi ubi 
aliquid majoris claritatis ergo pauluium immuta- 
vimus vel adjecimus. Supeieft ut hanc ipfius re-- 
ccnfionem accuratiori cxamiui fubjiciamus. 

$• 13. 
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§; 13. Ratiocinium Cl. Lamhcrt, quo uni- 
verfam Tetragouometriam in dun.s cJaires princi- 
pales, et priorem iteruni in c[uatuor; pollerio- 
rem in duas vel etiam fcx minores difpefcuit, ita 
fere fe habet. QUoniam angulus ad diagonalem 
inferior in omni cafu adclTe dcbet ut probJcma 
folvendum, non ad Trigonometiiam , fed Te- 
tragonometriam pertincat, in cafu folvCndo aut 
infuper adefl: diagonaiis, aut non adeft. Si prius 
obtinetur cJalTis prior: nimirum Syftema omni- 
um problcmatum Tetragonometricorum, in cjui- 
bus diagonalis izi numero fex determinationum 
aequatioiiem ingredientiuui continetur 3 Si polle- 
rius, habetur cJalfis poflerior, nimirum Syflema 
omuium probicmatum, in quibus diagonalis noa 
depreiienditur in mimero fex iJJarum determiua- 
tionum ex quibus aequatio couficitur, 

§. 14. Sumo prius cJallem priorem exami- 
mndam, et iu omni probicmate hujus ciaflis ad- 

funt duae determinationes , nimirum; angulus 
combinationis et diagonaiis; adefl igitur prae- 
terca anguJus ad diagonalem fuperior vel prorfus 
abefl, quae disjuncT:iva propofitio clalTem prio- 
rem in duas fubdividit, quarum prioris cliarader 
efl liabere anguium ad diagonaiem fuperiorem, 
poflcrioris, eodcm prorfus carere. Igitur in 
omni problcmate claflls prioris habentur haec 
tria: diagonajis et anguJus ad ipfam uterque, ita 
tamen ut fuperior aondum fit fatis determinatus, 
cum adeiTc poflit indivifus vel divifus. Si prius; 
obtinetur prima claflis earum quatuor, iii quas 
audor priorcm principaJem difpefcuit, quare in 
omni probJcmate hujus claflls adiunt tres deter- 
nnuationes, icilicet aneuJus combinationis , dia- 

A 4 gona- 
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gonalis et angulus ad ipfum fuperior indivifus, 
quae aequationein ingredi debent, reliquis tribus 
nondum determinati.s. Haec auteni tria ad 
utrumque triangulum eodem modo referuntur, 
nimiruni angulus utercjue ad neutrum frriangu- 
iuni pertinet, diagonalis ad utrumque. Verum 
tres determinationes reliquae inter duo triangula 
fic erunt tribuendae, ut fac^la determinatione in 
uno triangulo non adfint nifi tria determinata^ 
diagonali connumerata; et in altero non paucioi. 
ra quam duo, diagonali etiam ad ipfum relato. 
Sic enim fex habentur determinationes, quae 
aequationem ingrediuntur. 

§. 15. Suniatur jam triangulum alterutrum 
ex. gr. finifirum (arbitrarium enini omnino efl: 
utrumvis triangulum ad lioc eligatur) et in ipfo 
flant duae determinationes, Tria in utrocjue 
friangulo adfunt, nimirum duo Jatera et anguJus 

interceptus, quae primo certe intuitu adhiberi 
poffc videntur, et confequenter tres deterhiinan- 
di modi pofle ufurpari combinando fingula bina, 
fciJicet vel duo Jatera, vei Jatus fuperius et angu- 
lum, vcl etiam latus finiftrum et angulum. Sed 
re attentius perpenfa non habentur nifi duo de- 
terminandi modi, qui poflint pro diverfis Iiaberi 
et ad aequationes fpecie diuerfas perducant, nimi- 
rum Jatus utrumque et Jatus aJterutrun) cum an- 
gulo intercepto ; q^ippc quemadmodum latus 
fuperius et angulus adjacens refpiciunt anguJum 
eombinationis infcriorem;- ita latus finifirum et 
idem angulus rcfpiciunt anguJum totalem fupe- 
riorem, atque ideo lii cafus redius confundun- 
tur in unum, cum ad aequationes diverfas non 
perducarit, 

16. 
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I 

§. 16. Ex duobus itaque dcterminandi mo* 
dis in triangulo finiilro , afTumatur prior, puta 
latera duo, et additio fextae detcrminationis e 
triangulo dextro fieri ncquit nifi duoKu.^^ modis, 
fiimendo fciiicet vel angulum vel Jatus alteri 
utrum^ Sumtio enim lateris dextri et infimi, noa 
ducit ad aequationes formaliter diverfas, cum 
utrumque latus ad angulos diagonaliter oppofitos 
fimiliter referatur , quare fumtio lateris dextii 
et infimi recT:ius confunduntur in unum. Sum- 
tio itaque amborum laterum in triangulo finiflro, 
non fuppeditat iiifi duos cafus, quos exhibent 
figurae quinta et fcptima, Jam in eodcm trian- 
guio aiTumatur modus determinandi alter, fciii- 
cet latus aiterutrum cum angulo, atque fiatim 
patet, omittcndum elTe anguium in triangulo 
dextro, nifi enim omitteretur quatuor in aequa- 
tione forent anguii, quod fieri iion debere autJior 

inde ab initio monfiravit. Ergo fexta determi- 
natio in dextro triangulo fumenda efi:, latus al- 
terutrum, neque enim ob rationcs modo alla- 
tas fumtio lateris dextri et infimi ad aequationes 
fpecic diverfas perducit. Ex hac itaque fum* 
tione oritur cafus tertius, quem figura fexta re- 
praefcntat. In Iiac itaque prima cJafie, m qua 
diagonalis et anguli diagonaliter oppofiti adfunt^ 
tanquam characT:er Ipecieficus, tres tantum con- 
tineatur cafus, qui ad aequationes formalitcr et 
Ipecie diverfiis pcrducunt. 

17. Habuimus ciafTem in qua angulus ad 
diagonaiem fuperior adeft indivifus, examine- 
mus jam eam, in qua adefi divifus, quac in duas 
denuo fubdividitur, in quarum prima adcft utcr- 
<jue partialis, in aitera tantum aiteruter, Suma- 

A 5 nius 
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mus ptimo priorem, ct apparet rtatim quatuor 
haberi detcn^inationes, nimirum angulum com- 
biiiationis, diagonalem et utrumque partiaJcm 
fuperiorem ad diagonaJem. Itaque duae defunt, 
quas ita fumendas efie patet, ut una in dextrum 
altera in finillrum triangulum cadat. Primo cer- 
te intuitu duo latera quatuor modis fumi polfe vi- 
dentur, nimirum. i) Latera conjunda circa aa- 
gulum combinationis. 2} Conjunda circa an- 
gulos piirtiales, 3) Disjunda fupremum et in- 
fimum, 4) Disjun^fla dextrum et fmiftrum. Sed 
re accuratius perpenfa ultimi duo cafus non du- 
cunt ad aequationcs formalitcr et fpecie diverfas, 
propterea quod bina latera hoc modo fumta, an- 
gulum combinationis et partiales eodem modo 
refpiciunt, itaquc duo ifti cafus confunduntur iu 
unum hoc modo enunciandum, ut dicatur, elTc 
is, qui obtinetur fumcndo Jatera disjunda. Adeo- 
quc tres tantum obtinentur cafus, qui claffem fc- 
cundam fub priori gencrali contcntam fecundum 
CI. Lambert abfoivunt et figiris 8"'* 9"^ et io'»« 
rcpraefentantur. Sed hic au6lor unum cafum 
omififre videtur, qui prodit fumendo latus utrum- 
vis in triangulo uno, et angulum diagonali op- 
pofitum in triangulo altcro, quem cafum aa 
rede rejiciat poftea difpiciam. 

§. jg. Abfoluto examine fecundae claffis fub 
priore generali contentaeTpervenimus ad tertiani, 
cujus hic eft charadcr , quod alter tantum adfit 
angulus ad diagonalem fjperiorT arbitrarium vero 
omnino efl in utrovis triangulo lumatur. Ca- 
piatur ergo in dextro uti fecit Cl. Lambert, jam 
tres habentnr determinationes , dcficientibus aliis 
tribus, quarum duae fumendae funt in triangulo 

fmi- 
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Jlniflro, cum duae habeantur, quae poflunt ad 
dextrum rcferri, fcilicet diagonalis ct angulus 
partialis, fed non nifi una, quac pofiit ad ruu- 
flrum rcferri, puta eadem diagonali.s. Prix7io 
c]uidem intuitu quatuor fumtiones adhiberi pofie 
videntur, i) trium Jaterum, 2) duorum Jate- 
rumetanguJi uniu.s, 3) duorum angulorum et 
Ji.teris uuius, 4) denique trium anguJorum, 
puta duorum diagonaliter oppofitorum et tertii 
partiaJis ad diagonalcm fuperioris, Sed cjuia hic 
ex hac cJafie excJuditur, fumtio quarta locum non 
habet. Sumantur ergo primo tria Jatcra, et qui- 
dem duo in trianguJo finifiro, unum in dcxtro, 
ergo fumi potefi veJ dextrum, quem cafum ex- 
hibct fig. is""*, veJ infimum, qucm repraefcntat 
fig. 15^'' Sunt autem hi cafus revera diverfi, quia 
pofitio Jateris ad anguJum combinationis eft di- 
verfa, atque ideo ad aequationes forniaJiter et 
fpecie diverfas deducunt. Sumatur fecundo iu 

triangulo -finilh^o Jatus fuperius cum anguJo et 
cum hac fumtione conjungatur Jatus dextrum vel 
iufimum in triangulo dextro, quos cafus reprae- 
fentant figurae n. et 14. Sumatur tertio Jatus in- 
fimum cum anguJo, cum qua furntione combi- 
aietur, ut prius, Jatus aJterum in dextro trian- 
guJo, quos cafus exhibcnt fig. 13''* et i6'^ Sin- 
guJis fiimtionibus in trianguJo finifiro jungenda 
rellat lumtio anguJi, qui diagonaJi opponituc 
in dextro, quos tres cafus exhibent figurae 37*"% 
Ig'''^ 19"^ atque ita in univerfum novem cafus 
in cJafTe tertia continentur, fub principali priori 
comprehenfa. 

§. 19. Hae fuere trcs clafles fub priore 
principali contentae, in quibus angulus ad dia- 

gona- 



la INTJiODUCTIO Cap.I. 

gonalem fupeiior adefl totaliter vel partialitcr; 
fupereft cla/lis quarca, iu c|ua prorfus abeft, ha- 
beiitur ergo duae determinationes , nimirum, 
angulus combinationis et diagonalis, deflcienti- 
bus quatuor, quarum binae in utroque triangulo 
fumendae. Scilicet vel qualuor iatcrum, quem 
calum exhibet fig. 20""^ vel trium Jaterum et an- 
guli unius; et fic tn triangulo finiftro fimitis 
duobus, fumi poteft vel dextrum vel infimum 
ia dextro triangulo, una cum angulo adjacente^ 
quos duos cafus exhibent fig. 21""*, oa*^". Sum- 
tio duorum laterum in triangulo dcxtro et latcris 
tertii cum angulo in finiAro, non pcrduciuit ad 
cafus a prioribus formaliter ct fpecie diverfos, 
quandovjuidem latus cum angulo adjaeente in 
utroque triangulo eodem modo refertur ad an- 
gulum combinationis. PofTunt denique fumi 
duo Jatera et duo anguli, qui diagonali oppo- 
nuntur, etquidem vel latera conjuncSa circa an- 
gulum combinationi* , vel conjundla circa angu- 
lum fuperiorcm ad diagonalem, vei denique duo 
Jatcra disjuncfla, quae iumtio primo intuitu in 
duas fubdividi poffe videtur, cum disjuudiva 
flnt latera vel fuprcmum et infimum vel etiam 
dextrum et finiftrum. Sed hacc fubdivifio noH 
pcrducit ad aequationes formaliter et fpecie di- 
verlas, quare hi cafus rec1,ius confunduntur in 
Dnum, unde tres obtinentur cafus, qui reprae- 
fentantur figuris 23'^ 24^^* et 25''*. Igitur fex 
cafus continet claflis quarta fub priore principali 
contenta, cujus nunc examen ad umbilicum 
perducTium. 

§. 20. Clalfis principalis pofterior fubdivi, 
ditur, fumcndo determinationes ipccifica* ab an- 

gulo 
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gulo fuperiore; ctenim ex numero.fex illarum 
detenninationujn quae feniper adefTe debent, 
exulante diagonali, vcl uterque vei alter tantum 
adert angulus partialis, non enim amplius in 
hac clafTe poncre Jicet, eundcm adfclTe indivi- 
fum, cum hac ratione rcdiret re^' ad duos an- 
gulos diagonaliter oppolltos et quatuor latera, 
qui cafus erat omnium primus figuni prima re- 
praefentatus. Neque jam fumere licet eundem 
angulum abeffe totalitcr, fic enim recurret ille 
cafus, in qno habentur duo anguli adjacentes et 
omnia latera, qui cafus figura fecunda fuit exhi- 
bitus. Sumatur ergo jam primum, uterque an- 
gulus partialis adefTc, ut una cum angulo com- 
binationis tres dcterminationes liabeantur. Ad 
tres determinationcs, quac defiderantur fupplen-^ 
das, fumi poflunt vci atera tria, vel latera duo 

veJ anguius unus. Videtur addi polfe fumtio 
duorum angulorum et lateris unius, fed hanc 

fumtionem adliibere non Jicet, fic enim onnies 
anguli in quadrilatero fimul adhibcrentur, quod 
ficri non debere aucT:or inde ab initio monflra- 
vit. Sumantur ergo primo tria Jatera, in dex- 
\ tro quidem triangulo duo, iu finifiro unum; ita 

tamen ut arbitrarium omnino fit, in utrovis bi- 
narius fumatur; cum liaec diverfitas ad aliquam 
aequationum dilfcrentiam formalem non dedu- 
cat; fumtis ergo duobus lateribus in dextro, fumi 
potefi: veJ fupremum vei finiftrum in finifiro, 
quos duos cafus exhibent figurae 27""' et 3o""*. 
I Adhil)eantur fecundo iatera duo, & angulus 

i unus, fumendo in dextro trianguJo Jatus unum 

cum angulo adjacente, et quidem vel dextrum 
Vfil infimum. Fiat fumtiu prior, et in finifira 

ad* 
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fidliibcatur fumtio Jatcris alterutrius, quos duos 
cafus exliibent figura 28"" et 31"'^ 5 fiat funitio 
poflcrior, ct ut prius addi potefi: ex fininro tri- 
angulo latus alterutrum , quos. cafus exhibcnt 
figuiae 26''^ et 29"^. Vidctur quidem eadem 
fumtio latcris cum anguJo adhiberi poife in trian- 
guJofiniflro, addendo fumtionem lateris i>J(er. 
utrius in dextro; verum hac fumtiones non per- 
ducunt ad accjuationes formalitcr et fpccie diver- 
las, quia Jatcra cum anguJo adjaccnte codcm 
modo i-efpiciunt angulum combinationis ct par- 
tialem ad diagonalem fuperiorem. In hac ita- 
queclaire, in qua ponitur, utcrque pairialis ad 
diagonalcm fupcrior adcilc, fex contincntur ca- 
fus, uec plures eiTe pofTunt. 

$. 21. Superefi chjflls poflerior, fiib altera 
principaii tanquam partialis contenta, cujus liic 
efl characflcr, quod aJtcr tautum adfit angulus 
partialis ad diagonalem {upcrior, qui fumi potefl:' 
vel in dextro vel iu finiilro triangulo, fcd arbi- 
trariam eft in utrovis fumatur. Sunvatur ergo in 
dextro, quo fumto, quatuor dcfunt detcrmina- 
tiones, quat um binas in utroque fumendas ciTe 
patet; poflunt ergo fumi quatuor Jatcra, qucm 
cafum exliibet lig. 39""^ vel tria Jatera et unus an- 
gulus. Sumantur ergo duo Jatcra in triaugulo- 
finiflro, cui fumtioni jungatur in dextro fumtio 
Jateris alterutrius cum angulo, quos cafu£ exlii-^ 
bent iigurae 33'' ct 36''; pofllint ctiam fumi duo 
Jatcra etanguliduo, qui diagonali opponuntur; 
ex quo fequitur unum in triangulo iiniflro efle 
fumcndum et cum ipfo Jatus alterum coujungen- 
dum. Quod fi crgo fumatur latus alterutrum^ 
cxnxi angulo in finiftro, et jungatur huic fumtioni/ 

iatus 
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latus alterutrum cura angulo indextro, qiiatuor 
oriuntur cafus, cjuos exhibciit flgurne ^a*^, 34'% 
35''*, 37*"". Sunita funt prius tria latera et angu- 
lus unus, fed ita, ut Jatera duo fumta fucrint in 
finHlro triangulo, Ad latus reliquum cum angu- 
lo in dextro potefl: vcro eadem fumtio repeti 
llne confufione ac identitate cafuum, et id qui- 
demita, ut jam duo latera fumantur in dexcro, 
latus vero cum angulo in finiflro, et cjuidem vel 
dextrum cum angulo , vel etiam fupremum cum 
angulo, quos cafus exliibent figurae et 40'"*. 
Denique tria latera ct angulus unus ita fumi pos- 
funt nt tres determinationes, hoc efl latcra duo 
com angulo interccpto cadant in trianguJum fi- 
niftrum, rcliqua determinatio fcilicet latus in 
dextrum, ct quidem vel in infimum vcl in dex 
trum, quoi; dnae figurae ultimac 41'"'^ et 42"^"^ re- 

praefentiint. Caeterum hic vidctur Cl. Lambert 
cafum unum omifilTe, qui oritur, fi, qucm- 
admodum prius fumantur in finifiro duo latera 
cum anguJo intercepto, atque huic fumtioni jun- 
gatur fumtio anguli in dextro ; num autem hic 
cafus rede fit praetermifTus infra difpiciam. 

§. 22. CJairem principalem pofteriorein 
Clariir Lambert etiam aliter difpofuit, divifione 
fada in fex cialTes minores, et ut prius ponendo 
utrumque angulum partialem adefle. Pro tribus 
determinationibus, quae defiderantur, fumit duas 
in triangulo dextro, in finifiro unam, ct qui- 
dem primo Jatus fuperius, quo fumto, duac de- 
terminationes tribus modis iumi pofiiint in dex- 
tro, vel enim accipitur iatus fuppremum cum 
angulo, vel latus utrumque, vel denique latus. 
dextrum cum angulo, quos cafus repraefentant. 
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ffg. 36*^% 27"'^ aS*'^ atque Ijis tribiis cafibus ab- 
folvitur claflis prima. Secundam clallem dcter- 
minat fumtione Jateris finiflri in triangulo finis- 
tro, cum qua fumtione conjunguntur ut prius 
tres fumtionos in dextro, hi tres cafus, quibus 
fecunda cJaflis abfolvitur, exhibentur figuris 29"% 
30'"% 31""^. Atque liaec erat fubdivifio clafns prio- 
ris duarum fub una principali contentarum. CJas- 
fis pofierior, in qua non adeft nifi alter partialis 
in dextro triangulo, liarum primum dcterminat 
fumendo Jatus cum angulo in dextro trianguJo, 
cumqua fumtione conjungit Jatus aJterutrum cum 

angulo, vel etiam utrumque in finiflro, quos 
cafus exJiibent figurae 32'^'*, 33'% 34*** quibus ab- 
folvitur tertia clafiis niinor, prima vero earum 
quatuor, quae fub ea cJafie contincntur, in qua 
non liabetur nifi aJter angulus ad diagonalem par- 
tiaJis. Quartam claflem dcterminat fumendo in 
dextro latus fupremum cum angulo, et cum Jiac 
fumtionc combinando easdem ac prius determina- 
tiones, quos cafus repraefentant figurae 35^', 36'^ 
37*"'%. atque haec efi fecunda claflls quatuor pofle- 
riorum. Quintam claflcm auc1;or determinat fu- 
mcndo in triangulo dextro duo latera, et cum 
Lac fumtione eadcm ac ante in finiflro combinanw 
do, quos cafus cxhibent figurae SH""-» 39"^ 40""* 
cjuibus abfolvitur tertia cJaflis , fub pofieriore 
contcntarum, altcrum partialem habente. Sex- 
tam denique claficm determinat, fumendis iu 
triangulo finiflro tribus determinationibus, et 
cum hac fumtione combinando latus alterutrum 
in triangulo dcxtro, quos duos cafus exhibent 
duae ultimae figurae, atque haec eft quarta ulti- 
maquc. claflis earum quatuor, quae continentur 
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fub clalTe poflGriore unum angulum ad diago» 
nalem paitialem habente, 

§. 23. Ita fc ergo habent fundamenta Te- 
tragonometriae, quae pofuit Clariil. Lambert, 
atque innituto examine, uiUil habeo validum et 
momentofum, quod ipfi opponam, nifi forte 
fint trcs illi cafus fupra (§. 17, 21.) memorati, 
ab eo fortc non fatis rede praetermiili. Illud 
profedo mihi certum, ]iO£ cafus deducere ad 
aequationcs formaliter et fpecie divcrflis; cur 
autem eas omiferit aucT:or, caufam videre noa 
pofTum, nifi forto putarit, aec]uationes ifias fore 
in Tetragonometria prorfus inutiJes, id efi inter 
fex illos cafus, qui in aecjuatione tetragonome- 
trica continentur, nullum elTe Tetragonometriae 
proprium; led folvi trigonometrice expeditius, 
quod an ita revera fe habeat, in progrefTu hujus 
tradlatus difpiciam, cum numerus et ordo pro- 

blematum mc eo deduxerit. 

Sunt autem problemata tetragonometrica 
duorum generum, unum genus cfi eoruni pro- 
blematum, quae methodo tetragonometricae ita 
funt propria, ut trigonometrice proprie loquen- 
do minime folvantur; alterum genus eft eorum, 
quae Tetragonometriac propria nou funt; fed 
utrique methodo et tetragonomctricae et trigo- 
nometricae fubfunt, e& id quidem ita, ut ple- 
rumque brevius et expeditius trigonometrice 
quam teti*agonometrice foJvantur. 

IVioris generis problemata recle vocantur 
tetragonometrica primaria ; poflerioris generis 
fecuudaria. Cacterum omuia problemata te- 
tfagonometrica fub hoc uno generalillimo 
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comprehcnduntur: in figura quadrilatera recSi- 
iinca, ex dati^' quincjue conftruere figurain. 

34. Caeterum dedit audor tantum qua- 
tuor aequationes, pro quatuor primis caflbus, 
jn quibus figura ex perimetro et anguiis eft con- 
flruenda, quas nudas propofuit, non oflenfa 
methodo ad ipfas perveniendi, neque quicquani 
ex iis concludendo. Igitur ab ovo ordienduni 
putavi, et has quatuor aequationes, tanquam 
abefTent denuo inveniendasj ut modus ad eas 
perveniendi appareret. Sed ut fupra dicflum, 
in numerum ilkrum determinationum quae 
aequationes ingrediuntur , nihil admittitur prae- 
ter quatuor latera et anguios , in quorum nu- 
inero funt duo partiales ad diagonalem, nifi ipfa 
diagonahs. Pofluat enim iongc piures determi- 
nationes adhiberi, quibus adhibitis, numerus pro- 
biematum in magnam muititudinem excrefccret. 
Verum quemadmodum inTrigonomctriam flricle 
Hc di^flam, nuiiae detcrminationcs admittuntur 
praeter angulos et iatera ; ita etiam in Tetrago- 
nometria non adhibentur dctcrminationes nifi 
inodo dic^ae. Atque ficuti in theoria trianguio- 
rum, adliibitis aiiis determinationibus quam an- 
ulis et lateribus, fcientia iiia potius Trigono- 
copia quamTrigonomctria nuncupatur: ita etiam 
Tetragonometria, pluribus aiiis determinationi- 
bus adhibendis redius Tetragonofcopia dicitur. 
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CAPUT 11. 

Ue qtiatuor primis cajibus Tetraganonutriae 
V. C. Lambert^ in qiiibus Jigiira experimetro 

et angidis ejl conjlriienda, 

t 

Definitiones. 

25. Tetragonometria cft fcicntla ex 
quinque in quadrilatero redilineo datis, fcxtam 
determinationcn) inveniendi. AnPuJus combi- 
nationis vel connexionis cft angulus ad dia- 
goualciii inierior fuiiftimus , qui femper ut 
indiviJus confideratus utrumquc trianguiuin 
councdit. 

, Schotio7i, 

26. Ex Geometria elcmentari Icc^lori no- 
tum lupponitur, fjguram cjuadriJatcram redill- 
neam ex datis quinque determinationibus, angu- 
lis; lateribus et diagonali fufficienter determinari 
et conflrui pofTe. Sed arbltrarium omnino efl 
anguluin ad diagonalcm inferiorem, pro angulo 
combinationis eligere; verum commoditas po- 
fitionis refpedu figurae et ocuii intuentis fuadet^ 
ut prae caetcris eiigatur. In toto vero hoc tra- 
<Satu, angulos arcuiis, latera ct diagonalem, 
commate defigno. In toto hoc capite denomi- 
iiationes Ciarilt Lambert retineo, et in princi- 
pio angulos, qui aequationcm ingredi dcbeut, 
eum Ulo femper.acutos adhibeo.. -1 



H 
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Problema I. 

Fig. I. §• 37- In figura quadrilatcra ABCD, inter 
quatuor latera: AA-a^ BC-b, CDzzd, JDzzc, 
ct angulos diagonalitcr oppofitos J^-w, et ZJ^-vj/, 
aequationcm invenire 

Sotntio. 

1) later angulcs reliquos A et ducatur 
diagonalis AC-i a cujus extrcmis in latera AB^ 
et Ci), dcmittantur normales Cc et 

2) Cum utrumque trianguJum fit acutangu- 
lum per hypothefin et confirudionem; patet, 
per Euclidis Elem. Ih 2. efle AB^^ BC-^zAB. 
BC-AC^^ AD'+ CD^-- zCD. aD. 

3) Cum Cit BD- b cos, w et aD= c cos,yp; 
erit, fymbolis fubftitutis, a^ + b^-~ zab cos. o» 

— f^"}- — 2cd cos. \[/, ipfa aequatio Lam- 
bertiana, et fada transpofitione a^+b^ — 

— ^5?^==: 2ab cos. (o — 2cd cos. \|/ ut fupra 

$.6. 

CorolL L 

§. 28. Cum omuia Jatera aecjuationi eodem 
• modo infint, etiam omnia per aequationes qua- 
draticas affedas fimiiiter exprimuntur,hoc modo, 
ABzia=:± b COS.00+ fCc^+d^-jficd cos.-^-byn,a)^J 
£C=b-+_ a cos, 0)+ r^fc^+d^Zfzcd cos.^\j~aym.co^) 
CD=dzz±_c cos.-^\/+ TTCd^+b^^Izab cos .a)~cym.y\/') 
AD=^c=±L.d cos.)\/+TC^'^+b^-:f2ab cos.w-d^^fin.^^J 

Scholioit L 

§. 29. Si angulus extra fignum radicaJe fit 
obtufus, figno negativo utendum; at fi obtufus 

exiHat 
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cxiflat angulus fub figno radicali , hoc efl: fi 
triangulum obtufangulum fit, fignum affirma- 
tivum adhibcndum. Signa radicalia negativa ut 
inutilia rcjiciuutun 

CorolL IL 
30, Pro angulis determinandis eft 

f OJ*. ft) = •■ — ' noa 

zab 

. c^+b^^-a^-b^jii zab cot, 00 , . 

€0S, \L=: et hinc 

zcd 



(d^^b^^c^-^d^+zcd for.-vLJ 
6»nang. cof. ■ ~ 

zab 

(c^-^d^~a^-b^+L zab cos. co) 

iL=:aw2[. cos. =i/f 

zcd 



Coroll. IIL 

■ 

§• 3^- Quod fi in figura quadrilatcra propo- 

flta duo anguli diagonaliter oppofiti fint aequa- 

les duobus redis, et confequenter figura circulp 

infcriptibiL*s, erit 

a%b^-c^^d^ , 

cos. w =: • — et cos, -ij ^—r-. 7-— 

z(ab+cd) z(ab+cd) 

Ut pofterior fit prior negative fumtus, exiflentc 

affirmativa exprefllone anguli acuti ; obtufi nc 

gativa, fit a^+b^:=:A\c^+d^^B^ ut fit 

A^—B^ (A+B)(A—B) 

cor. co= =—z : quae cxpresi 

2(ab+cd) z(ab+cd) ^ 

fio fequens fuppcditat, 

B 3 Theo^ 
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Theorema, 

In quadrilatero circulo infcriptibili , dupla 
fumnia rec^tangalorum ex lateribus augulos dia- 
gonaliter opporuoi' contijieiuibus, cd ad recSan- 
gulum ex lumma et differentia diagonaiium 
eorundem , ut fuius totus ad cofinum anguli 
iiitercepti. 

Scholion II, 

§. 32. Inter fex illos cafus, qui in hac 
aequatione tetragonometrica continentur, nnllus 
datur Tetragonometriae proprius, c ui non faci- 
lius et fimplicius trigonometrice fo vatur, ita ut 
in cafibus omnibus Trigonometria Tetragono- 
metriae palmani praeripiat. Nam fi Ichnogra- 
phia figurae fit conficienda et tres anguli proptec 
impedimenta quaedam obfervari ncqueant, ex 

uno angulo obfervato ct lateribus omuibus diitis, 
femper trigononometrice figura confi:rui potcfi, 
et id quidem facilius et fimplicius quam tetrago- 
nometrice. Idem obtinet, fi ex dnobus angulis 
obfervatis et tribus lateribus datis figura fit cou- 
firuenda , itaque confirudiones J)ujus proble- 
matis tetragonometricas omitto, et ad fequens 
problema fcfiino. 

. Problema II. 

H 

Fig.n.i. §. .53- In figuva quadrilatera AECD inter 
(juatuor latera AB—a^ BC~b^ CD^:=^d, et 
jiD^:;=c^ et angulos duos adjacentcs lateri 
A B , i? w , et A~zz(p^ acq^uationem in- 
venirc 

Solutio. 
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Solutio, 

l) Ab angulis C et J9, in latus AB^ icw 
mittantur iiormales Cc et Da^ et ab angu- 
lo D demittatur iiormalis Z?/^ iu perpendicu- 
lum Ccy et eruut per principia geometrica Cc 
tt Da inter fe parjillel^^' et redg Dd aequalis 
redae ca. 

3) Quoniam eft BC^^^bcos.oot ct Aa~ccos,(p; 
erit ac:=.a — b cos, od — c cos, (p = Dd et quia efl: 
Cf = /? fij), atque Dazzc fin.(^, erit Cdzzbjin, w 

3) Qjiin angulus «1?^/ recfl-us eft, et conr 
fequenter triangulum CdD reclangulum ; erit 
per tkeorema Fythagorae C D^= Cd^+Dd"^» 
ut fubllitutis fymbolis habeatur, 
d^=z(a-bjos, 0) - c cos, (pJ^^-\- Cb Jiu. oj — c Jtm (pj^si 
zzc^— zab cos, co+^^ cos, o^— zac cos.^p— zbc Jin, oo jin, (p 
+zbc cos, d) cos^ (p + c^fm, q^^-\- c ^ cos. 00 + b fn, os, 
ied cum per principia analytica trigonome- 
trica fit fn, ^^-f cos, (p^— fn. a)^+ cos, 00'^* 
et cos.o) cos.(p- Jin,o) fin.(p-=: cos, (oi + (pJ; fadtis 
fub/litutionibus aequatio in hanc contrahitur: 
d^^-a^+b^ + c"^ — zab cos.oo- ^cic cos. (p-\-zhc 
cos, (^a?4-^J adeoque habetur ut fupra (§. 6.) 

4. h^J\. — d^~ za (b cos. o) + c cos. (p^ 
^zbccos, (oci + (pJ i^fifllma ac<|uatio Clariir, 
Lambert. 

CoroU, L 

54. Ex ■ hac acquatione obtlnentur {liv 
gula iatcra per acquationes quadraticas affedas 
lioc modo 

B 4 latus 
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latus A B zzzz a cos. w it ^ cos. (p +^ 

B C b d[L ^ cos. co iz. c cos. ("oo + <pj 

+. TQd- (afin. cc - cjhu (co + (p)J'') 
ji D =^ c :== +i a cos. (p b cos. Co> -^- (p) 
±rC«?'— {afm.<p~bftn. (oj+ip))*) 

CD==i~r c^±^ 2h {c cos. ico + g» 

a cos, o))i:^ zac cos, (p ) 

Scholion /. 

§- 35. Inter fcx illos cafus five quaefliones, 
quae in aequatione tetragouometrica continentur, 
non datur nifi una Tetragonometriae propria, 
quae tunc occurrit, quando ex tribus datis Jate- 
ribus et angulis duohus quaeritur Jatus iJJud cui 
adjacent, et iiic confirudio figurae tetragonome- 
trice fit; caeteri omnes parum liabent momenti, 
et expeditius trigonometrice conJlruuntur. Sed 
ctiamfi per Trigonomctriam liic cafus non con- 

flruatur, tamen per Geometriam elementarem 
iiidependenter a Tetragonometrfa tam fimpJici- 

ter conrtruitur, ut cum conflrudtlone Tetrago- 

noinetriae de fimpJicitate certct. 

Conftrudtio tetragonometrica efl: hujus 
modi : 

II. 1. i) Ducatur rcda MN aequaiis lateri dato 
CDj et fuper ea confi:ruatur femicirculus. 

2) Transferantur anguli dati B A in Mtt 
et producantur crura datorum anguiorum do- 
nec produdae recftae et NQ^ fint aequaJes 
datis Jateribus BC et AD^ et ab cxtremis in 
redam MN demifiis perpcndicuiis PT et (^Vy 
quorum Jioc efi = r ftu, (p^ iJJud = b oi^, capia- 

tur 
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tiir eorum differeatia P Rzz c Jin, <p-b pn, 00 ^ et 
ab extrcmo diametri applicetur chorda MO ipfl 
aequalis , et ducatur chorda complcmeati NO=z 

3) Jam in Jinca indcfinita AB cnpiaturar Fig.ILs. 
tr^NO^ et in punctis n et r excitentur normales 
cC^n antca inventis pcrpendiculis P Tti Q/^ 
aequaies , a ijuorum cxtrcmis C ct ad lineam 
indefinitam AB appiicentur latera data BC et 
AD^ et conacdlantur pundla, C ct D^ et con- 
ftrudla erit ilgura tetragonometrice. Eft enim 
vi conftrudionis cB--b cos. o)^ aA^zzc cos: (p. 
et ca = T Qd^ — (c fin. (p — h fm. 
et confequcnter erit latus quaefitum A B ■=:=. 
rzazih cos, co + f cos, (p + ir(ji^~( : fin. <p-h pu o) j^) 
Ex conflrucT:ione patet fignum radicale ne- 

gativum efle rejiciendum, fed pro cofinibus 
figiia affirmativa valeiit, fi anguli fint acuti; 

quod fi vero fint obtufi, negativa valebunt, quo 

in cafu pofitio contraria illius cB^ct aA ia linea 
€ic fumitur, hoc efl:, ab eadem fubtrahunturj et 
uno angulo cx. gr. i?, acuto, aitero ^ obtufo 
exifiente cB Jineae rtf additur, aA vero ab 
eSidem fubtraliitur. 

SchoUon IL 

. §. 36. Haec erat conftrud^io, quam Tetra- 
gonometria fuppcditat; fed altera quam Geo- 
inetria elementaris fine Tetragonometriae fub- 
fidio fuppeditat taJis efi. 

In linea nidefinita Ba fac angulum Plg.IL^, 
Clia-- angulo dato B^ ejusdemque anguii 
crus B C aequaJe lateri dato B C, Eodem modo 

B 5 con- 
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conflftufltur angulus datus A verfus finem lineae 
Ba^ ita fit ^/fl^ aequalis angulo dato et 
fiat crtis ad aequale dato Jateri AD» 

2) Pofito circino in C extendatur ad dirtan- 
tiam dati lateris CD^ et ducatur arcus EF inde- 
finite intra Jatera data 7?C et ad^ veJ etiam fi 
placet integer femicircblus. 

3) Per pundlum ufque ad arcum jEi^duca- 
tur reda G H lineae B a paraUela, et a punfto 
interfecHiionis jD ad C ducatur recla DC; quo 
fado per pun(flum interfcdionis D agatur A D 
paraJiela lincae ad et conflruda erit figuraquae- 
fitz^ABCD, Cum enim Dd per conflrudio- 
nem fitparalicla Aa vel aB^ ct AD redae ad^ 
erit angulus BAD aequalis angulo Bad^ et 

Z) aequalis fl^/. Sed per confirudionem eft 
CD aequalis Jateri dato tertio , confequenter 
figura conflruda ca efl;., quae quaerebatur. Cae- 
terorum cafuum, cum trigonometrice taciJius fere 
cxpediantur, conflrudiones omitto. Si quis 
autem fcire veiit quomodo anguli ex aequatione 
eruantur et exprimantur, et ex. gr. quaeratur 
jmgulus B:=-a}t tum ad abbrcviandum pofito 
^n,(p=Lm^ cos,<p-=:n^ ct d^-^^h^+c^—d^^zacnzz 
— M^^ fm. oj — ^ et rox. w r" (/ — x^) 
fadlis fubflitutionibus obtinetur haec aequatio 

M~c7n±Xa-c7i)r^(^4b^(d'''\-c^^2acn)--M-^'^ 

Xzz r 

zb Ca^+c^^zacn) 
et cum uterque angulus aequationi fimiJitcr infit, 
anguli etiam ^ finus fimili aequatione expri- 



initur. 
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Problema 11 L 

§, 37. In propofita figura quadrilatcra pig, Ill.t: 
ABCD^ inter haec fex , hi\isA'Bz:a AD~c^ 
CD-d, ^\g\\[\}m A-(p, B^oo, et C=^A; 
uec[uationem invcnire 

Sohitio, 

i) Ab angulo A in latus BC, demittatur 
normalis Ab ^ cjuae igitur erit z: a fin. 00 ^ et 
ab angulo D in iJem latus perpendicularis Dc- 
=; d Jin. A- ^ 
^ 2) Ab angulo Z) demittatur etiam normalis 
in perpendiculum Ab^ et erit Ad differentia per- 
pendiculoruin Ab ct Dc per principia geome- 
trica, et confequenter z=a fin.oo-d Jin.h* 

3) Per pundum A agatur Jateri BC paral- 
lela, et producatur ad ipfim c D^ ct erit per 

principia Geometriae elcmentaris cg—Ab^ et 
praeterea angulus DAg = tt - et confe- 

c^wnitv fin; DAg- fji, (w + ^) et hmo. D 
z=zAd=-^c Jhu (oj + tp) ~a Jiihoo — d fn. K, 
adcoque liabetur - liacc .aequatio Lamliertina. 
a fn.oo~cfu (w + ^) + rf fn,K. Q.KL 

■ 

CorolL L 

§. 38. Ex liac acquatione"fimp]icifnma va« 
lores Jaterum flatim obtinentur, cum fit 

c fin. (ot?+(p) + d fin. A. ^ 



latus AB^a:=^ 



fn, o) 
afin. c*) — dfn. 'X* 



fn. (00+Cp) 
fm. A 



CorolL 
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CorolL IL 
39. Sed anguli hoc modo exprimuntur, 

cum fit fm. (a? + (p)=-^^ ^ — — 

c 

ent lumma anguloruma?+(p=-^rr.-^^ =^ 

c 

- ^ C fm. co-d fin. d) 
ct confe(juenter <p ^Arc. ^ 

Sed ent Jin. ^—-^ ^ ~ 

d 

confetiucnter A ^Arc^ — ^ —^- ^ 

CqrolL IIL 

§. 40. Angulus vero o), cum acquationi 
aliter infit, hoc modo exprimi ncquit. Sit igi- 
tur ad abbrcviandum fn. <p = w, cos. (p=n, Jin, A = /, 

fm, Q) == X, cos. cm> ~ VC^ — ^^J fadis 
fubftitutionibus habetur haec aequatio : 
(o — c w) X — dl z=: cm V^i — x^) ex qua 
operatione abfoJuta obtinetur Iiaec aequatio, 
dl (fl-cM) +. mc r cn-d^l^) 



5C = 



a^^c^ — za cn 

SchoUon L 
41. Intcr fex iUa probleznata particulana, 

quae in aequatione continentur, non dantur nifi 
duo Tetragonomctriae propria, quorum unum 
obtinet, quando ex reliquis quinque quaeritur 
angulus A^ alterum fi quaeratur latus eidem ad- 
jacens AD^ ct ex utrovis conftrudio figurae. 

Caetc- 
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Cactera quatuor utrique methodo et Tetragono- 
metriae ct Trigonometriae fubfunt; ita tamcn 
ut trigonometrice fcre facilius et naturalius fol- 
vantur; horum igitur omifla conftrudione, duo- 
rum Tetragonometriae propriorum adfero con- 
ftruclionem , cjuae hoc modo adornatur. 

i) Cius B A anguli B prolongetur doncc pig. 
fit aequale lateri datoy?5=:a, et ab extremo 
demittatur in crus alterum Bm indefinite pro- 
dudum normalis Ab = a Jin. oj. 

a) In crure Bm ad diflantiam indefinitam 
Bm condituatur angulus nmB aequalis angulo 
dato Cet crus mn producatur donec fit aequalo 
lateri dato CD. 

3) Ab hujus extremo n in perpendiculum 
Ab^ demifla normali nd^ fi angulus ^ quaera- 
tur, detur vero Jatus AD^ applicctur hoc in 
ad perpendiculum modo deniiirum, et in A con- 

flrudus erit anguJus quaefitus; Si vero anguJus 
A detur, conftituatur is ia AB verfus dextram, 

ct producatur crus AD ufque ad perpendicu- 
lum nd^ et in utroquc cafu per pundum con- 
curfus J5, atfla parallela cum reda 7««, con- 
flru(fla erit figura. Nam abZ^ demiflum pcrpen- 
diculum mBC-dJtn. X,et^rf=:fl Jtn.oo^-d Jin.Xy 
fed, acHra per A paraiieJa Jateri BC^ et ad hanc 
produdlo perpendiculo c D , erit pars pro- 

duda :zDg:=^Ad=:cJin. (oo+(p)=aJin.ot)^dJin.X. 

Problema I V. 
§. 43. In propofita figura quadrilatera Fig. IV. c, 
/IBCD, inter tria latera AB=:.=a, BC=:=^b!^ 
AD=zc^ettres:\iigulosA=:<pf Bz^oi^ et Z?=^'j 
a«quatioaem inveair» 

Solutio. 



Bo 
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Solntio, 

1) Ex angulis?^ et B in latus Z)Cprodti- 
^lum in c demitte normales Ad et Bc^ per 
pundum A age lateri D C parallel-dm donec cum 
perpendiculo _ produdo concurrat, et per 
principia Geometriae elemcntarl.s, cvk Bb^ nor- 
malis QdAb^ et recin b c-=: Ad , ex Iiis fequitur 
angulum BAb efle -Ty-i^-^J^i cujus ergo fmus 
eft /m, (^ + \f/) et hinc Bb- afin, {(p-\'-^) 

2) Cum fit angnlus C — 27: — (p — w-ij^; 
crit fin.C^- fin, ((^ + 0) + %//), confequenter erit 
jBt = - (£i) + (p + \|/). Sed cumfit-^£/ = 
^cfn,y\j; pervenitur ad hanc aequationem, 
c fn.-^ziafnu (^ + \|>)-i fn. (a) + <p + \p)-quae 

efl ipfa aequatio Clarilf. Lambert. 

1 

■ 

CorolL L 

§. 43. Ex hac aequatione omuia iatera 
cxpcdite obtincntur , cum fit 

c fin. + /; f n. ( o) + <p + \|>) 



et b ( + ^l^ ) - 5 c- 

nec non ..^L^!^^ 

fin. \|> 

• Coro//. //. 
§. 44. Angulus^perhanc iiequationemobti- 

netur zzangA^ — ^ ^^-X:: - ^ - \J/, 

Sed 



I 
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Sed angulns D per tangenlem obtinetur, ut fit ' 

■ a fin, Q) -b jln. (o) 4* <p) r 
tang.-Xj^— ~ ~ et coluequenter 

(^afnuQ-b /iii. {co + Cp)'^ 

ipfe anPulus\L=:a?;^ifl?zP". • \ 

r £> Y i> (^f-flfOj-.^+i w.Ccof^) ^ 

§. 45. Pofito ad abbreviandum /72, w = 
t== cos. "co ~ n, f n, \|; ~ //. Jhh ( cp + \I/ ) -i: 
:=x,cos.{(p-\-^\j)=r'(^i — x^')^ dato enim 
fn. (<p + \^), cum datus ponattir fin,-\\j^ datur 
etiam fadis fubflitutionibus obtinetur 

haec aequatio abbreviata : binY^(^i — = 
:z(a-bn)x~ch, ex qua operationeabfoluta, obtinetur 
chCa-bn^^bmfCa^+b^-zcibn-c^li^) 

et confequenter ipfe angulus 

('(a'-bn)ch+.b7nr'(a'^ + b^-~ 

(P ang. fin. — . 

^ ^ ^ a^+b^^zabn 

'^zabn — c^/i^)) 
a%b'--2 abn 

CorolL IK 
§, 46. (Jiiod fi latera AB et CD ponan- 
tur efle parallela, ut prodeat trapezium paralle- 
larum bafium, aequatio primo inventa mutatur 
in hanc : c Jin, ^ljzzbfin.co^ ex qua fequitur haec 
analogia, c : b Jin co : Jin, ^p, quae fequens fup- 
peditat. 

Theorema. 

In trapezio parallelarum bafium, latera paral- 
ielis intercepta funt reciproce ut finus angulorum 
<^^agonaIiter oppofitorum; cujus theorexnatis ve- 
ritas fyuthetice fiatim perlpicitur. 

Scko" 
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Schollon L 

47. Inter fex probJemata particularia, 
quae in aequatione tetragonomctrica continentur, 
non ed nifi unum Tetragonometriae proprium, 
quod tunc obtinet, cum ut incognituni quaerituf 
htusAB^ ct conftrudio figurac; caeteri quin- 
que cafiis fere facilius ct expeduius trigonome^ 
trice folvuntur, Cafiis autem Tetragonometriae 
proprii Jiaec efi conftrucT:io. 

Fig. IV. a. Confiituatur mD angulus datus et pro- 
longetur crus unum DA ad lougitudinem dati 
lateris AD^ alterum vero indefinite verfus g et 
in punc!l:o g confiitLiatur anguJus obtufus trium 
datorum coniplementum ad cjuatuor redos, cu- 
jus crus gf producatur ad longitudinem dati 
iateris BC. 

2) Per liujus extremum / agatur lateri DC 
paralJeJa, ufque ad Jatus AD^ ct in A conflitua- 
tur angulus datus cujus crus AB prolongetur 
ad concurfum cum duda modo parallela. 

3) Nifi punclum concurfus B incidcrit in ex- 
tremitatem rec^ae fg^ per idem agatur paralJela 
ad redam /^^ et confiruda erit figura. Eft 
emmAdzic ftn.-^^ et Bc--bfm. (£y + ^+\p), 
et ada lateri DC paralleJa per^, ufque ad 
produiftum perpendiculum hc^ crit Bb — a 
fm. (^+^l^)" -^^ confequenter c fin. \|y==a 

Scholion IL 
§. 48. PertracT:atis hucusque quatuor primis 
Tetragonometriae problematibus animadvertere 

coepi, aet|uationes ad quas pcrvenitur contem* 

plando 



■ 
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plnntlo faldm trapcziiim diredum, cjuod utran- 
que diagoualem inrludit, imt omni immutatione 
haud univerialcs efie, ct pro trapezio Hue partia- 
literfivetotaliterinvcrfonon vaere, iiifi in an- 
guJis vel terminiji vel etiam utrisque aliqua fi^no- 
rum commutatio contingat; ideoque conliitui 
hic, ficuti in fequenribus probJcmatibu.-!, in ad-, 
jecT:o fchoiio coinmonftrare, t|uomodo aequatio- 
nes immufandae fint, ut pro trapezio non di- 
redo modo, verum etiani inverfo quocunquc 
valeant et gencraliillmae fiant. Primam initur 
acquationem Cl Lambert quod attinet, iila^qui- 
dcm pro generali haberi potcfi, quae pro omni 
trapezio tam diredo quam inverfo vaicat, cum 
ex ipfa natura cofinus- fequatur,eum tam affirma- 
tivum quani negativum clfe polTc, tamen opus 
noa cfi ut fignum utrumque fcmper cofinui prae- 
ponatur; fuificit enim id fignum m aequatione 

oxprimi, quod ex fpecie iiqurac aflluntae et 
aequationis redurtione fequilur , ytque hac 
ratjoue acquiirionis primac Ciarifi: Lambert 
un'ver(lilitas faciie adftruitur , quae utroque 
figno exprelTo ita fe iuiberet : 



y 



Scholion III. 



49- Aequatio Cl. Lainhert fecimdi pro- 
bleniati.s viilet tiiiitum pro trapczio cliiedo, fiqui- 
dem nnguli A ct B fint ambo acuti, fi vero in 
trapczio diredo amho hi anguli fint okufi vnlet 

Jiaec aequrttio : ci '-' -^- b"^ + ' -~ — 

2a (c cos. (p'-\.b cos.u) — zbc co.r (« + cp). 
Qupa fi angulus yl fit ohtullis, B vero aauus. 



C Labe- 



1 
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habetur haec aequatiQ: a^-J* b^-^-c^ — — 
= za (bcos. 00 — c cos.(p) + zbc cos^ ((p — co) 
Deiiique fi angulus yl fit acutus, B vero ob- 
tufus; valet haec aequatio: fl^ -f i^-f c^- 
r== 2a (c cof. (p — b cos. oo) + 2bc cos. (oj — <p) 
Generalis igitur aequatio pro omni trapczio di- 
redto efi hujus modi: fl^+i^+c^ — = + 
i:,za(c cos, (p ^b cos. o))Zf zbc cos.yoo.::;^. <P\ 

Si trapezium fit partialiter invcrfum, ut latus 
cadat intra latus ylBj et finiul Jatus CD 
intra latus CB^ iisdcm angulis acutis exifienti- 

bus, valet fine omni immutatione acquatio Lam- 
bertina. iSed angulo B obtufo, acuto exiften- 
te, valet aequatio tertia fine mutatione, Si tra- 
pezium fit totaJiter inverfum , cadente latere 
ylD intra Jatus /IB-, CD vero extra CB^ et 
angulo B acuto exifiente, valet aequatio Lam- 
bertina ; Verum exirtente utroque angulo acuto, 
et latere B intra latus AD, CD vero intra 
latus C^vaJethaec acquatio: a^^-^b^^-^-c^ -d^z: 
rz2a(c cos.(p+ b cos.oj) --zbc cos. (oo^ (p)^ ia 
hoc eodem cafu exiflente angulo B obtufo, va- 
let eadem acquatio cum figno affirmativo ter- 

jiiini dextimi in dextro membro. Qnod fi an- 
gulus ponatur obtufijs, et /iacntus, five tra- 
pczium fit partiiiJiter five totaliter inverfum; 
valet acquatio fecundo allafa pro trapczio diredlo. 
Gcneralinima igitur aequatio pro omni trape/.id 
tam dircc% quani iiivcrfo, efi illa ipfa quam fu- 
pra attuli pro trapc/io dircdo. 

Vernm acquationis Lanibertinae quoad ter- 
minum priorcin dextri membri univerlalitas uti 
fupra fine fignis defendi potefl , cum ex natura 

coC- 
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cofiinmm fequnfur, qunhior figna duobux cofini- 
hm apponi polTc; Siniiliter ex natura cofinus fe- 
quitur poflcriori tcnuiao etiiim utrumque 
fignum pracponi pone, tamen quoiui angulos 
in hoc eodcm termino acquationis Lambertinac 
univerfalitas delendi non poteft. 

SchoUon IJ/'. 

f 

§. 50. Aequatio tcrtia Lr.mbertina valet ctiam 
invariata pro trapezio partialiter invcrlo, cadentc 
Jate.re AD intra latus A B ^ et latere CD intra 
CB, Si vero Jatus' A D cadat extra i-atus A B-i 
ct Jatus CD extra Jatus' CB ^ prodit haec aequa- 
tio : ajiih 00=: c /in, (oo-^p)- d fiii, A> fi vei-o Ja- 
tu$ AD cadat ^'ntra Jatus AB^ fcd Jatus' CD 
cxtra Jatus' CB^ vaiet liaec acquatio : a /in. 00 =z 
zzcjin. {oi-^-Cp)- ci fin. A. Quod fi denique Ja- 
tiisAD cadat extra Jatus Ali^ latus CD iutra 
latus C 7>\ habctur haec aequatio; a /in, 

c Jin. {w-(p)-^d /in.}\, Aequatio igitur generali:; 
haec crit : a Jin. co^c Jin. ( oj i ) i JiiK A. 

SchoUon F'. 

51. Li quarto problemate exifiente tra- 
pezip direL% et obtlnente anguJo five C five D 
obtufo, caeteris, quorum dautur nomina pri- 
n^itiva, acutis, vaiet aequatio Lambertina. Si ad* 
jacentes lateri B C anguli B et C fint ambo ob- 
tufi; et fi adjacentes iateri AB anguli A ct B^ 
lint ambo obtufi, valct invariata aequatio Clariff. 
Lambert. Si anguil A et C diagoualitcr oppo- 
fiti fintobtufi, et fi angulus; B fit obrufus, cae- 
tcri acuti , vaJet invariata aequatio l^^ambertijia. 

C a Dcni- 
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Denique fi nngulus j1 fitacutas, caeteri onines. 
pbtufi; eadem aequatio invariata Jocum habet. 
/ His igitur oinnibus cafibu.v pro trapezio diredo 
vaJct haec aequatio CJariiT Lambert: €jin,-\^zz 
x:a Jn. (ip-^^l/) - hjin, ((p^-^p^a))* Vermn in 
trapezio dired^o, praeter Jio^' cafus dantur aJi- 
cpot, in quibus fine oinni immutatrone noii 
valct, nam fi anguli diagonah'ter oppofiti B et 
D fint obtufi., vaiet haec aequatio: c Jiiu-^ — — 
^afn. + - (o? + cp + cadem 
acquatio valet, fi anguJi adjacentes Jateri AD, 
A^X D fint ambo obtufi; cxiftente angulo A 
obtufo, cacteris omnibus acutis, eadem aequa- 
tio locum habet, Exifiente angulo D obtufo et 
caeteris acutis, et exifiente augulo B obtufi)> 
caeteris acutis, et cxiilente angulo Cacuto, cac- 
teris obtufis, denique exiftcnto anguio Z) acuto, 
cacteris obtufis ; valet haec aequatio eadcm, quare 
gencralis aequatio pro trapczio diredo Iiaec erit: 
t Jin.-^^^^La fin. ((p+T|/-qr) bfiu. (9 + -4> + oo)- 

Si trapezium fit partialiter invcrfum, exiftentc an- 
gulo J?acuto, et latere AD intra Jatus AB^ 
latere CD intra latus CB cadente, et angulo D 
obtufo , obtinet haec aequatio : c Jin. ^S^ 
^afn, (\J;-<p)- bjiu. Sin autem 

latuK CD cadat extra Jatus CB^ uttrapezium fit 
totaliter invcrfum, five angulus D fit obtufus 
vel acutus, prodit haec aequatio : c Jin. 
=zajm. (^p-^^ + bJi?^ (oo + (p--\^); cacteris 
mancntibus iisdcm, htusAD cadat extra latus 
AB-, ct ktus CD intra Jatus ^ C, exiftente 
trapezio totaJiter inverfo, prodit hacc aequatio: 
cjiu.-\^z=. a pn. ((p+ ^^j^ — bjiii. ( <P + \|/-a)). Si 
anguJus D fic acutus et B obtufus, cadat vcro 

totum 



1 
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totiim trinneuluin ADC extra tiiflnpulum ABC^ 

-/ it. ^ 

Ut trapezium lit partialiter iDverfum, habetur 
haec apquatio: c fin, \|/ =r ^ fin. + 
4- b Jln. («-^-"vf/). Si aiigulus B fit acutus, 
cadem acquatio prodit. Si angulus D Qx acutus, 
Ji vero obtufus, cadcnte Jaterey?7J extra latus 
AB^ Qt Jatere CD^ intra Jatus CB^ exiflente 
. trapczio totaliter inverfo, prodit haec aequatio 
pro trapezio inverfo tertia. Si manentibus cae- 
teris iisdcm fiat angulus B acutus, eadem a^qua-^ 
tio prodit^ quod fi vero latus AB cadat extra 
latus^D, latus CB intra latus CD» ut trapfer 
zium fit totaliter inverfum, exifiente uti ,priu8 
angulo D acuto, fed angulo B Hvq acuto five 
obtufo , valet aequatio pro trape/.io inverfo fe- 
cunda. Si angulus B fit obtufus et angulus D 
cjiam obtufus, fitque trapezium totaliter inver- 
fum ^ ut latus A B cadat extra latus A Dt et la- 

tus CB intra latus CD'y obtinet etiamnum ca, 
dem aequatio, et quicunquc cafus praeterea cogi- 
fari poflunt, in iis valet aliqua acquationum 
hadenus allatarum. Igitur generalifllma aequa- 
tio pro omni trapezio tam direfto quam inverfo 
erit hujusmodir c /tn. dz. a fin. + 
bfin. (_±\}>Ta)Tcp) 

Scholion p^L 

53. -Hadenus fuerunt quatuor iJla proble^ 
jmata, quorum aequationes dedit ipfe Cl. Lambert. 
]am igitur ad rcJiqua progrediens, in toto hoc 
tradatu eandem denominationem Jatcrum adhi- 
beo; angulorum autem nomina fic immuto,utan- 
guluy combinationis niihi fempcr fit=\}/» B=:h, 
jy=9,anguius partiaIis-'^C^^a-^C/J==/3. •' 

3 QAfXJT 
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C A P U T III. 

Contwens tria problemata primae dajjis ex 
quatuor tllis, quac Jub priore prindpali 

contincntur. 



Prohleiiia .V. 

53. In figura qiirdrilatera rcdilinca pro- 
pofita y}BCD inter haec lex; Jatus^ AB~a 
JSC=b, y}IJ::zc, diagonalcni ^C«/, anguliim 
j^zz^l^, et C^oj; aequationem invcnirc 

Sohitio, 

1) In triangulo A B C angulo C in Jatus 
AB^ clemiiTa normali CjD, quaero coiinum 
anguli B^ qui, quoniaJii acutus ell allumtus, in- 

vcnitur eiie = toj". Ji, quo ad abbre- 

viandum pofito nr/z, cvk fn, B zz T {i-h^); in 
codem triangulo formo lianc anaJogiam AC: 
fin. B^AB: Jiu.ACBy et fymbolis fubnitutis. 
/; i^(2^h^) ~ a; Jtn. ACB confccjuenter ert 

fin.Ac B--~ ncc non cos, A c B =:=z 

f 

2) Ex his ct ex finu cofinuque anguli C, for- 
mo finum anguli ACD; eum caim fit an 



gulus 
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guius ACD^=C~-ACR-=o3 — /lCB; 
erit fin. A C D == /m. ( 00 - — Ac B) == 

f'u.cor(r-a^(!-Ir)') 'aeni.ocri!-^!)- 

3) Form6 fiaum et cofintim fumm£ie tnum 
angulorum B, C\ et obtiuco Jiii, (A+ B + t*} =: 
w Cw+\[>) + (ft>+\|^)+ co^> (w+i|') Y^{f~h^) 
et cox. ( y/ + ii + C) = /e cos. ( <v.+ "v^ ) - y^"- ( + ) 
?-(/-A^) 

4) Ex his et ex finu cofipuque quatuor 
redorum, formo finuin iinguji /J, in trivinguJo 

ADC; cum enim fit ym/((//+ /i + C+^)-- 
^ ( ^+ /? + C) ) e (2 TT - (//+ /i+C) ) =/;/. U; 

obtinebitur fin, (2 — (/=? + /^ + C)) 
= hfui. z TT fox. (aj + \p) — //^* - TT //^. C w + ) 
|^( /-A^) - A cos, z 7t fin-^co-^'^) - w. 2 ^^oj-.Coj f \jy) 

et /rox. 2^r = + /■> fi^t fiiuD— — ///"». (ct; + \|/)T7 
-f:ox.(a) + \|/) rO-Zi^^J- 

5) In triangulo ADC]m\ peryenio ad hanc 
atialogiam, AC: fm.D^AD : fin, ACD. c. 
/;^-A /;?. (w + ^p— (a) + >|>)r (/•-A^)^;; 
/;z. oj (/-^ -a^ (i-fry^-a cos. cc K(i-h^) 

adeoquc Iiabetur hacc qcquatio: 

(a cos. 00 -c cos, ( £y+\|; )) Y"(i - /?) - ck Jin, (0^^-^):^ 

zz+Jn.cQr(if^-a^(i-h^)y Q^E. F. 

Soliitio altefa* 
i) DucT:a iliagonali BD, propter angq^ 

lum v^acutum afiumtum, erit = ^(0^ + 
^zac cos.-J^ ) et brcvitatis graua =: L In trian:: 

C 4 gulo 
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gulo A D 11 fom-io hanc analogiam B D: 
fm. A-=.AD : jhi. A li D. h. e. k: fm. =; 

— c: fiiu ABD=. — "—^ — , confequcnter 

cos, ABD^ ^ — ^=1=: 

k 

a — c cox, \{; 

" ~ir 

o) In trivingiilo BCD formo Iianc analo- 
giam : BD: fin. C = B C: Jin, B D C, hoc efl 
k: fm o — b: fn. B D C =z b fm. co 



k 



et hinc 



cos. SD C = 

k 

3) HiuG formo finum et cofinum fummae an- 
gulorum Cet BDC.ct obtinctur fn.{C+/WC)=.' 

i j -ftn, DBC 

rr^ T,r.^ -cos.wrck^^-b^jt.oJ^^+byn.a)^ 

etcos.{C+BDC)= 



k 

zicos.DBC 

4) Ex datis jam nominibus derivativis angu- 
lorum paitialium AHD ct D BC , fornio 
cofinum anguli totalis B , qui igitur ell 
a cos, 00 K {k^ — fin. co^) + nl? fn.Go^ + 

+ C COS. 0) cos. \[/ T" (^k^ — ^^) 

b c fin. (os. •^-c fm,a) fin. V (k^- y?«.(W*) - 

'^bcfu.ojfos.cofn'^ ' . 

— _ ^ conlequenter obtuictur haeo 

^ . ' acqua- 



r 
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aequatio: k ^ (c cos. (oj + — a cos, oj) 
V {k^ — fin. co^) + b Jin, o) (^n Jtn. o) — 
^-^cfnu (fio-f- Q^E. I. 

Coro//. /. 

54. Sit ad abbreviiindtim in aequatione 
priore cjhu acos,oi — ccos,{(o-^-^^-%n, 

et ym. cu=7^ et ladis fubilitutionibus , erit aequa- 
tio abbreviata huju.sniodi = 2 7« n h T^(^i- h^^z=:r: 
-^(m^-ii^ + a-jj^) h^^+j/' (^^-fl^)-77z^ et omni 
operatione abfoluta ad hnnc aequationem per- 
venio exprimcntem cofinum. 

cos, B = » ~ — - 

Xf-'^") p" ±- ^ p r (f'm' ~ Cfy-^V (/'-^^'))) 

hinc pauJo fimpJicior pro finu ciiciturhaec acquatio 

+ 2 « p r (/- ;;r- (/ ) ( «^- ) ) 



r « V - (4 « " ;r) 

I 

Coro/A 7/. 

§. 55. Cuni in toto aequationis dextro mem- 
bro noh contincatur haec aequatio exhibet 
verum valorcm pro finu et collnu anguli ii, in- 
depcndenter a latere adjacente )?C-A, ct confe- 
quenter pro Jaiere BC per compcndium quod- 
dam quaeri poteft finus vel cofinus anguii adja- 
ccntis }{ ; dato enim alterutro datus etiam iatus 
ponatur b^-cvitatis gratia totum dextrum 

C 5 aetjua- 
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aequationis membrum ^Mnt fit fizz -=M, 

zab 

tt reduccndo ohtmttur b=:aMjLK(n^M^+f^~'a^). 
Scd neque ajterum Jatus adjacens AB^a^ neque dia- 
gonalis AC=f^ ex liac aequatione invcniri potefl, 
(juia in dextro aequationis membro continentur. 

Coroll IIL 

§. 56. Sex omnino dantur cafus qui flatim 
perfpiciuntur, in quibus fignum radicaJe dexti- 
mum evanefcit, quorum primu.s obtinet, fi fit 
jwrflfOJ". ct?-cy?w.(a) + \|v) = o, fccundus fi n-o^ 

— c/in.(a)+-\lf), tertius fi /iii. m^p^ quartus fi 

dcnique fextus quandoy=:a; in duobus poflre- 
mis, quantitas fub figno radicaJi fit rationaiis, 
quo ipfo fignum radicaJe toJJitur; pJures tamen 
fortaflis dantur rationaiitatis cafus, fed quibus de» 
terminandis fuperfedeo. Cafu quarto fit 

COf. jt>— — 

— (m^—7i^+ a^p'-) (P — fl^) //) 



et Rn. B= ■ 

' rC(m^+ aYf—4 a^iiY) 

+ (m^— n^+a^p^) p^) 



ri(m^+ 7i^+ aYf--4 a^nY ) 
fcd in cafu penultimo fit 

r(w^ + p^) 



cos. B =— 



r((f r+ n^+ a^p'f—4 «7'') 



ri(m^+ ?i^+ a'p^)^—4a^uY) 

et 
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. r -o ^ ("^ ("''^ ^^^''^ + 

ct B ~ 



dcnique in cafu ultimo flt. 

■ 

§. 57. Si ponatur n-o-c pn.{o)+-^) qui 
erat calus fecundus, crunt anguii diagonaliter 
oppofiti finiul fuiuti o) + \|;= tTi 1). e. duobus 
redi^- acquales, quo in calu prodit aequatio pro 
trapezio circuio infcriptibili hujuinaiodi. 

^ ■ KCn^+c^+zf^ccos.ca-f^/ifi-oo') , . 

cos. B — - — \ — ^vel etiam 

r («"+ f ^■+ 2ac cox, co) 

Tiia^^J^c^+iac cns. x^-r/Fn.-dy^) 

cos, B ~ ;- — ~ -j et 

r ( + cos, -\p ) 



fw. B 

Y^{a^+c^-\-zac cos.oo^ T^ia^+c^-zac cos,-^ 
vel etiam quia ^'"(rt^ + c^jiiartf cos.o)) reprae- 
fentat diagonalcm B cofinus ita exliibetur. 

COS, jtS ~ — : — : — 

BD BD 

et ^ /tn B ^ ^ >■ ^ . 

' ^ BD^ BD " BD. 
hinc ergo oritur hoc Theorema. 

In quadriJatero circulo infcripto diagonales 
funt MUcr fe ut finus anguloruui ipfis oppo* 
fitorum. 

CorolU 
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Corog V. ' 

§. 58. Si fit w/=:a foj-.oj-f f{?j'.(a) + \J!/)=:o, 
Ut fit a: f== fo/. (a3 + -v|/); /roj-. oj; fiet 

eos. 1 i 

quod fi denique ponatur p = /In. oi ~ 0, ut fit an- 
gulus r duobus reclis aequalis, lateribusSC, 
indiagonalcm5Z?incidentibuset trapezio intrian- 
gulum abeunte; ex eadem aequationc prodibit 

a — c cof. -A/ ^ 
cos. B == — — — r r ^ uti fupra^ 6. 55. 

fuit inventum ; nam in hoc cafu angulus qui 
in cjuadrilatero efi: totaJis abit in partialem y^^Z) 
confequenter hoc ipfo aequatio et operatio tota 
verificatur. 

CorolL VL 

§. 59. Ex eadem aequatione facile obtinetur 
^ fl cos.oiro-h^^-ftn.a) r( f- ccXi~h)) 

htusjiD:=c =- — — f : 

h fm. (a)+\|;) + cos, ( +\p; ru-h) 
ct anguli C fang. o) 

(a — c cos. rCi-h^—ch Jin, 



. ch cos. + r (/ - fl^ 0-h)~c fm, r - A*) 

Coro//. VII. 

§. 60. Si in aequatione poAeriore ponatur 
coefficiens quantitntis radicalis r(A^-/;^7Z.a)^)=»/, 
€t coefficiens bfn,a>=:7i^ fm.w- p, et a^-f^z:q^ 
fadlis fubflitutionibus obiiuetur haec aequatio ab- 

brc- 
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1 

brevia ta : zamb rik^-bY) = kY+b"- +.2 a9ip) 
ex qtia operatione ad-ffnem perduda, obtinetur 
haec aequatfo: 
_ k rC^a^ — (k^ + zanp ) ±., 

_+ zam ^{a^m^ — q^k^^+.zanp+p^^f))') 

^amn^^^^^^^^-m^—^^ ■V4la^^^A4^^-^^^^«b4 ^i^^^^n^^K^K^d^i^ ■ ^ «■ ^ ■ '^■■^^VH^^b^— 

61. Eadem acquatio poftcrior ea gaudec 

praerogativa prae priore, ut ex ca diagonalis fa- 

tis expedite obtineatur per aeqirationem quadra- 

ticam puram , nam pofito ad abbreviandum toto 

dextro aequationis membro = A^, habebitur haec 

. rCk^(a-+b^)—zabN), ^ 
aequatio / = ■ acl sjuod 

ideo fieri potuit, <juia y in iVnon continetur. 

Scholion L 

62. Inter fex illos cafus qui in aequatio- 
nibus tetragonometricis continentur, duo funt 
Tetragonometriae proprii, qui obtinent, quan- 
do quaeritur latus ^i? vel BC^ et ex iis con- 
flrudio figurae, pofierioris cafus duas dedi folu- 
tiones, unam ex aequatione priorc, in qua loco 
Jateris quacfitus ac invcntus efl cofinus anguli 
alteram ex pofleriore, in qua dire£te quaefitum 
sic invcntum eft latus ipfum BC^ prioris cafus 
folutio ad praxin utilis ex ncutra aequatione 
poteft obtineri, cum aequationes ad odavnm 
graduiTi vel etiam altius afceudant ct ingenti con- 
iteut multitudine terminor.um, cuju$ ideo cafus 

evolu* 
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evolutionein confuho omifi, "fe^d cafus utcrque 
ih'Geomctnn pracTica fuppeditat problcnia utiie 
novum ct fimnl fatii; pulchrum. Quatuor cafus 
leliqui utrique metiiodo et trigonometricae ct 
t^tragonomctricae fubfunt , fed ita ut trigo- 
nometrice naturaiius ct cxpeditius folvantun 
Trium tamcn ex Cjfibus loiutiones tetrago-' 
nomctricax dedi, quia ex acquationibus fatis bre-. 
viter ct cxpcdite poterunt erui. Qi[arti cafus 
pro inveniendo angulo A-=.-\\j^ evoiutionem 
Omifi , cum ex acquatione operolius eruatur; 

■ 

r 

SchoUon IL 

' . §• Quod fi loco lateris AD, manentibus 
caeteris ii.-^dem, adliibeatur latus CDzzd^ in triangu- 
^o ADCt formatis ut prius finu et cofinu angulii^ 
et inde finu et cofinu anguii BA C invcnitur 

Jin, {^JllJ := : —-^ 

Sed efi/n. hjin, (o)+^pycox. (o;+\J. r(/-//^) 

fupra invcntus, hinc ad aequationcm hanc pcr- 
vcnio: Qnm.-^ — d cos\ (oo'r(p)f^(i — 
r:- d h fm. (co + ^p) + Jtn, \|> r (/' — /^' ( / - /i^ ) ). 

Haec aet|uatio cum illa fuperiore in folutione 
priori allata quoad formam prorfus convenit et 
cx ilJa formatur, bproa^ d pro \|/ pro ca 
fcribendo, in finu ct cofinu anguli C, ut vcrum 
effe jam pateat, quod afieruifCJ. Lambert, hos 
rafus ana vtice confidcratos a fe invicem non dif- 
fcrre, fcd ad aequationes formaiiter easdcm per- 
ducere, erPo in iiteris m, n ct debitis fubfiitu-. 
tionibus fadis et'|in dcxtro acquationis 'mcm- 
bro, uticjue Joco a fcripto by aec|uatio fupc- 

lior 
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h 

rior 54. etinin pro lioc cafu valcbit ut fit: 

COS. B~h = ■; r ; — r ■ 

T ( ( + + ^ 3 — 4 ^ " ) 

Igitur queiivadiuodum in act]uatione (uperiore in 
toto dextro acquatioais nienibro nulJibi contine- 
baturt, ct hinc proJatere^C, inveniendo va- 
luit cos. jB, ita etiajn in hac aecjuatione, cum in 
toto aequationis dextro nvcmbro nuHibi continea- 
tnr fl, cofinus B valet pro invcnicndo Jatercy-y^, 
etcoufequenter per hanc aequationem foiviturille 
cafusTetragonometriae proprius, qui per aequa- 
tiouem fuperiorcm commode folvi haud poterat. 

Scholion IIL 
§. 64. SimiJiter ut methodo poAeriore, ad 

aequationem perveniatur /jmiJem j^o/lcriori, cx 
iatcribus 1? C et CD formo valorem diagonalis 
BD~r( d^- zbd cos. ooj~^k brevitatis gra- 
/ d lin, 00 ^ 

tia, ergo erit fiiu D B C=^~ et cox. DBC^ 



d cos, a> 



; in triangulo A D B eft 



fm. AD B et cot. A D B 

— ; liinc crit 



+_l±L±J^iL^=^ j,n.AB D 

ct 
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ct cox. {A^ A D B) cox. A B D ^zz 

_ ± cox. ^r{k^ ~ a^fin. -^'•^ a ftn, 

hinc in eo cafu quo fumma an^Mlorum A et 
A D non excedit reClum , IvaUetur haec 
aequatio, quo in cafu valent figj^a fuperiora 
cos, ABD, h k^=zz (^bcos,-\l/ — ^ '^^^* AP"^)^ 



K{k^'~~ a^fin^-^'):ha f n.-^ (d fiiu ^-^^j-cS^ fn^\j^ 

Sed iu altero caiu, quo fumma eorundem an- 
gulorum rcc^o major, in quo valent figiia infe- 
riora cos. A. B D-, habetiu' haec acquatio: 
h = (d cos. + "4;) - /; cos, -^) T {k a^fm. ^1^"),+ ^ 
+ a fiu (b /m. — d fti. ioo + 
acquatio igitur genendis ita potefl exliiberi : 
hk^^zz (dcosyco+j^\ - b cos.-^')r{k''~aYm.'^''')±^ 

a fm. (d fin. b fn. -^y) 

\\|/ — oj/ 

cujusforma cumforma fuperioris, quando fignuni 
ahguli utriuique aflirmativum ad]n'betur 54, 
prorfus convenit, ita ut Iiacc e^x illa eliciatur pro 
fl, ft>)"4^? rcfpedive fcribciido b^d-^a^-^^oo. 

Scholion IV. 
§. 65. Si in litteris /7, /7, k, fiant fub- 
flitutiones Jegltimae , aequatio pro fupra 
§. 60. cxhibita, valebit hic ctiam pro ut 
flt hic quemadmodum fupra 
._kr (zb^ q^{k^±~ zbnp) + 



r C( k^±i 2 b m pf + 4 m-jfj 
±L2bmr( b^ m''~ f {k^±, z b np +p^q^))J 



r C( ^""i - * p f + 4 ^^^^ f) 



Scqui 
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Secjuitur infuper cx Iiac acquiitione pari difficul- 
tate obtineri i, qua ex fuperiori obtinetur a; de- 
niquc fequitur aequntionem pro diagonali fupra 
6'. inventain etiam relpedu liujus aec|uatio- 
nis valcre , ut fit facilis fubditutionibus 

f 

Scholion l^, 

66. Quoniam, fi in datorum numero 
contineatur latus infimum y/J9,nulla datur aecjua- 
tio utilis ad inveniendum latus AB-a^ et in al- 
tero cafu, quo in datorum numero continetur la- 
tus dextmni C/J = i^, nulla datur aequatio utilis 
pro inveniendo latere fupremo Bc~h^ in praxi 
inrerduin cafus facilior difficiiiori fubfidio venire 
poteft, quippe fi in potefKue Gcodaetac pofitum 
fit, in numcrum datcaum reciperc utrum vclit^ 
latus AD\g{ CDt, fi inveniendtim fit latus AB^ 
eligcndum erit latus CD^ fcd fi indagandupi fit 
ktus i?C, aclhlbendum erit htm A fJ, Atcjue 
hoc modo rt.*mediiim adhibetur dilTicuItati Jate- 
ris per aequationem octavi gradus iu praxi iu- 
utilem indagandi. 

SchoUon VI, 

§. 67. In lioc problemate aequatio prior 
yalet pro omni trapczio dircdlo, fiquidem ad- 
vertatur terminum /// y/w. propter /z, 

cofiaum anguli 7i, tam affirmative, quam ne- 
gative accipi poflc. Quod fi trape/ium fit par- 
tialiter inverfum, ut totum triaugulum ADC^ 
cad^it intra triangulum ABC fine oinni immu- 

D tatioue 



w 
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tatione eadem aequatio valet. Si vero trapezium. 
ita fit totaliter inverfuui ut iatus AD Ciidat intra 
Jatu;» A Jatus autem CD extra iatus CB^ ob- 
tinetur haec aequatio; (^afox. cy-c for. (\p-a>)) 
r (/ - /z") = ch fin. (\{y-a?) w ) (/^ cVr - /z^) ), 
Quod fi trapczium ita fit totaliter inverfnm ut la- 
tns -^jD cadat extra iatus AB^ iatus autem CjD 
intra iatus C7i, prodit hacc aequatio: Qacox.ca-* 

- c cos, (a)-^/)) r(/-/r) ~ ch fm. (oo--^^)- 

- fin. ccT {f^~ci^{i-IC)y Si trapezium ita flt 
partialiter inverfum, ut totum triangulumy^^C, 
cadat intra trianguium ADC^ Iiabetur Iiaec 
aequatio : Qx cos. 00 -c cos. (w + \^))r(/- h^):=- 
--chfn.{co + '4^)-— fiu.o) r(f'-ci^(i-h'-) )- 
Haec igitur aequatio cx prima ftatim fcquitur, 
fiquidcm ob naturam cofinuum ambo termini 
dextri membri negative fumantur. CJiiarc genc- 
raiis aequatio pro omni trapezio erit talis : 

• (fl cos. co — c cos. / \p +. a)\ K — ^^) = 

zzch ftn. /\|/±.a?\+/?^.a?r(/''-«*('-A^)> 
\a3 — ip/ 

nbi ob naturain cofinuuin ambiguam dxipJex 
fignum confuito omitto. 

P^obhma V I. 

Fig.VI. §. 68- I^ figura quadrilatera recflilinea pro- 
pofita AB C D inter Jiaec lex: Jatus AB:za^ 
CDncl, diagonalem y^C=:/ angulum 
J?=:A, et Czioo; acquationcm inveuire. 

Solutio. 

1) In trianEjnio finiflro formo hanc anaJo- 
logiam AC(fJ : IhhB (fm.h)z:^AB (a): 
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Jin, A C B ~ a fm. A et confequenter 

f 



2) Ex (Wis jam finibus ct cofinlbus an* 
gulotum B et ACB^ formo finum et cofi- 
jium anguli tertii C A B et obtineo 

Jhi. A r^-C/^ - ci\fm. hr) + n fin. K cos. A 



fin.CAB^ 



f 



/ 

3) Ex hls et ex finu cofinuque anguli A, 
formo finum anguli CADtz Jbi. {A-CAB)^ 

+ a Jin. K^fm. \|> — m. fn. XVCf^ — ci^fn, A ) 

"11- — 

/ 

a fsi. A cos. A cos. \|^ 

4) Ad obcinenduin nomen derfvatlvum an- 
guli D, fubduco data nomina primiriva aiigulo- 
rum A^B^C^ a nomine prijnitivo quatiior redlo- 
rum ZTTi et obtineo ^tt-cw-A-^" et hiuc erit ■ 
JhhD--fiu.(o)+A-\'>^) his fadii.' in triiingulo 
dextro pervenio ad hanc analogiam AC:Jin,D=:^ 
CD:fn CADet fubnituti.s fymbolis habetur haec 

D 3 /^: — 
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/; -/?2. f >j-}-A+-vpJ= rf : y 

— __ conlcquenter hab'^ttir 



4-^j//K. A ( A +- ) Q^E. I. 
















, Sc/wlion L 











§. 6g, Totiiit etiam ad eandeni plane aequa- 
tioneni perveniri, ex flnu et cofinu angulorum 
C Gt yiCB^ fornvando finum et cH)finum anguli 
ACD-i et ex his riec nbn ex finu cofinuque an- 
guli Z? formando finum anguli CAD^ qui ut 
prius hac ratione prodiifiet 

— - fin. (A + ^|/) r (/^~ ci^ ftn . K^)~ 

— a fuu A cos. (A + \|/) . . 
: ; et coniequenter ad 

y 

candcm analogiam et aequationem pervenilTem.'" 

CorolL I. 

70. Ex aequatione inventa fiatim fine omni 
fere operatione fequitur valor lateris DC cum fit 
^ //i.CA+ \|/) r(J^-ayn,X'-')+ a fm.K ro/.(A+xjy) ' 

///.((3t3+ A+\|/) 

ef per aequationem quadraticam habetur Jatus 

finirtrum AB^ cum fit operatione abfoluta: 

• d cos. ( A + fou + A + ) ± 

a ==; — ' ■ 

//w. A 

+/;/.(A + -4/) r(/'*-rf^/w-(ty + A + \^)*) 

/«. A. 

SchoU 
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Schotion 11. 

71. Ad hanc aequationem etiam pcrve- 
nirTem, fi ex formato finu et cofinu anguli Z?, 
formvi0em primo finum et cofinum anguli CylD^ 
fecundo ex Iiis et ex /Inu cofinuque anguli 

♦ finum et cofinum an£;uli CAH, tertio ex liis de- 
iiiquc et cx finu cofinuque anguli B-, finum an- 
^u i ACB; fic enim ad hanc analogiam in trian- 
gulo ABC perveniflem ACifm, B ^ AB: Jin. ACB 
vel etiam fi fccundo formafiem finum et cofinum 
anguli y^C/^, et ex Ins ct finu cofinuque anguli C, 
finum anguli ACB, Sic enim ad Jianc ean- 
dem anslogiam et aequaiionem pcrvenifiem: 
a fin. A - (A + r (/^ - d'' fm . (a;+A+4>)')+ 
+ ^/fOJ*.(A+-4/)/W'(a?+A+\|>)i quae igitur efi al- 
tera radix aequationis in praecedenti coroUario 
inventae. 

Coroll, IL 

72. Angulus ad diagonalem fuperior in* 

, . ^ ^ a fm.Kcox.{K+'^^ :k. 

venitur elie oo = aug.Jin. * 

+ Jin. ih+y^) r(/ 





d 










A)- 


- A 




d 











fed pro angulo A definiendo habetur 

n fin. A — d fitu 00 



tang. (A + xJ/)— "r.wz-z zr 

acor.a) + ? (/ /«•A ). 

ct confcquenter ipfc angulus 

, a lin. A — d fm. — A 

•y - ang. tana. ^ — ~ ~ 

^ ^ dcos.o) +r{f^-(ijin.h^:) 

t> 3 CorolL 
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CorotL IIL 
$. 71. Sed Ioi]gituclo'cliiigonalis invenitur efTe 

' r—; — — ■■ ex liac aequatione flh- 

//i. (A + \f/) ^ 

tim fequitnr fore /— a fin. A, fi ponatur 

/n. A cos. (A + \(/) d\fmy(^ + A + \|;); 

vel etiam hac aequatione diagonali^ exprimitur 

^ jrCa^^fiu A^-2 a A f ^).r, CA+\|;) /?;7. Co) f A+\j>}+ 

CA + \|/) ' 

+ CgQ + A + \|; 

>. (A + \(/) 

Scholiou III, 

§. 74. Jam fex cafuum in acquatione con- 
tentorum cjuinque funt evoluti^ cpi ex aeqnatio- 
ne fatis expedite fcquuntur, cjuorum tres utrique 
metfiodo et trigonometricae et tetragonomctri- 
cae fublunt, ila tamen ut fcre facilius trigonome- 
trice quam tetragonometrice expcdia^Uur, alteri 
tres foli Tetragonometrine fubfunt et trigonome- 
trice non folvuntur, qui tunc obtincjit, quando 
latus AB^ angulus et diagonaliii quaeritur, 
quorum duos, prinium ac tertium per aequntio- 
nes quadraticas fatis conciium breves ac utiles 
folvi. *Secundus pro inveniendo angulp B ad 
aequationem fexti gradus vel altioreni afccndit, 
et confccpenter acquatio ad praxin parum utilis 
evadit, cujus itaque fludio brcvitatis evolutio- 
nem oniifi, verum fuppeditant hi tres cafus pro- 
blemata in Gcometria pradica nova, utilia juxta 
ac fatis puJchra. 

CoroW. 



i 



I 



w 
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CorolL IF. 

I 

§. 75. Si anguli A et B ponantur fimul * 
fumti aequales duobus redii; ut prodcat tmpe- 
zium parallelarum bafium /i C, AD^ aev]uatio 

a h-djin, Q}, 

pro diagonali in liaac mutatur 

et quia ex parallelismo conftat, cfle perpendi- 

cula aequalia intcr fe, fit /=— quo iiidicatur 

problema fieri indeterminatum et manentibus 
iisdem latcribus AB^ CD^ diagoualem c}ucm- 
libet valorem recipere pofle, elfe vero etiani 
perpendicula aequa ia , ipfa aequatio monflrat 
hoc modo / o aJtn.K- d fru o ct confe-. 
quenter aJhuK^dlhKm-^ fcd idem etiam indicat 

d JiiK 0) 

aequatio CorolJ. I. cum fiat a = 



SchoUon IV, 



76. Quod problema in cafu Jatcrum BC 
tiAD parallclorum fiat indeterminatum, adliuc 
clarius apparet cx aequatione principali Jniclenus 
nihii immutata §. 68- iii <]ua fi ponatur A + \}y~7r> 
mutatur in iianc afin,7s.-Jin.oo, quam litera / non 
in^rcditur, lioc ipfo indicatur diagonalem quem- 
libet valorem recipere pofle, caeteris manenti- 
bus iisdem. Hic itaque monendi funtGcodaetae, 
fi Iioc in Geometria pradlica iatis pulchrum et 
utileproblema sd praxin transferre fuerio animus, 
X3t fibi.cavcaut ab illo cafu, quo diagonalis evadit 
indeterminata ^ id quod femper praecavetur, uten- 
do angulis A B -i quorum fumma fit major 

D 4 vei 
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vel minor duobus rccH^is, fic eniin femper fcopo 
fuo poticutur, ncc, fi diceudum c]uod res eft, 
hic cafas Gcodaetis erit maguoperc pertimcfcen- 
dus, cuni omnium rarilllmus cxiftere debeat> 
quod didti anguli fint duobus reclis aequales. 

CorolL F. 

§- 77. Quod fi vero anguU B ct C ponan- 
tur fimul fumti aequales duobus rectis, ut pro- 
deat trapezium parallcJarum bafium AB^ C D 
aequatio pro diagonali mutatur in hanc 

_ rC(a fn. A cos. (h + y^) ±^ d fnu •4/)^ + 
^ ~ ^ fuu (K^) 

-—r r- vel etiam ui han« 

fin. ( A+\|/J 

V^d^fm. -\\j^+izn dfin h fn. cos, ( A-|-\|/ ) + 

' fin, fX+\|;J 
+ a^ftn. A'') - , 

— : ^ 7— fed aequatio pro latere A B 

fin.(K+^J 

CoroJl. I. in hanc abit: 

4- d fin, \^ cos. CK+ -^pj i 

fin. A. 



fiiu A 



Coro/A 



§. 78. Qnod fi vero anguli A ct B ponan- 
tur fimul fumti aequales uni rcdo, fiet diagonalis 
f =z T(a"fm.X^ + d'^ cos.co^)^ ct fi tnbus redis 
aequales ponantur fit f z^-Tia^finJK^ +d^ cos. oj^). 

) Signum 
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Signnm negativum indicat , perpendicula jvim 
cadere veriiis finiftram a latcre AB^ cum in 
priore cafu verlus dextram cecidillent, fcd in 

utroque calu nt latus AB:^ozz — ^ 

/m. A 

Sed fi anguli B ct C Sint uni recflo, vcJ tribus 
rcdis a^quales , fit aequatio pro divigonali, 

VQx^Jin, 7^^^ zad Jiii. K cos. \|y f ox. ( A+-4/ ) + 

j y/k ('A+^ ' 

+ d'^ cos, ^^^^ 

— - — — fignum negativum valet 

pro cafu priore, affirmativum pro pofleriore; 
Sed aequatio pro latere A B fit 

d cos, (A + t^) cos. /ifi' (A + \f/) 

T- j^^^ A ^ 



y/?/. A. 



§. 79, Quod fi anguli diagonaliter op- 
pofiti A.J C luit fimui funiti duobus redis 
aequales , ut prodeat trape/.ium circulo in- 
fcriptibile, habetur pro diagonali haec aequatio: 
^ /in, A r" ( «""+ 2ad cos. (A f +d^) 

Jin. (^+'v]y) 
Si vero uni redo acquales ponantur, fitaequatio: 

V^a^fin.X^-zadfm.Kcos.Xcos. (A+\|;) + 

7: — ~ : . Si deiiique tribus re<fl:is aequales po- 

Jm. (A+v^) ^ ^ ^ 

uantur, prodit eadcm iiequatio cum figno affirmati- 

D 5 vo 
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vo tcrmini intcrniedii,fcd in cafu primo fit latus 

— A eos. (A-+ \//) ±, 

M B ' ~ — ' ' ■ ' 

fin. A 

+ >. (A + ^P) rir-d^ fm.K'') 

yf//. A 

-^^o^. (A+^^)il>. CA+^I^) r{f^-d^fuh A") 

• 

A 

In cafu fecundo et tertio iiabetur ; 

+ fO/. A cos, (X 4- \p) + 

~^ /w. A 

±/». (A + \|;; r(/^— rf" A ^) 

/^. A 

ubl fignum affirmativum valet pro cafu pnorc, 
negativum pro pofleriore. 

CorolL VIII. 

H 

§. 80. Si angulus A ponatur tribus redis 
aequalis, cadentc angulo-^fupra diagonalcm^Z?» 
intni vel extra triangulum BCD^ ct prodeunte 
trapezio inverfo, fit aequatio pro diagonali A C, 

^ _ rQ^^pn^ A^^^ z a d fn. h^cos, (oj + A) + 

+ cos. A 

+d'cos.{c^+XT') 

— ^ vel etiamquialignumradiGaletam 

+ cos. A 

efl: aflirmativum quam negativum, fcribere Hcet. 
^ r^ici^^fm. K^^+ zad fin, cos, (00 + A) + 

cos, A 

+ d^ cos. Ca) + A)^) ^ ; , . _ 

« Sed poncndo anpulum B 

cos. A 

tribus redis aeq^uaiem cadentc vcrtice B ad dex- 

tram 
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tram diagonalis AC ^ intra vei extra triangulum 
ACD ^ protlcunte denuo trapezio inverfo, cu- 
jus diagonalis A C cadit extra figiiram, La- 
betur pro cadem diagonali ha.ee aequatio : ' 
y ^(^^+"" C-ij+^l^) -^#cox. (co+\pf )^ 

Si dcniquc angulus C fit aequalis tribi;s reclis, 
cadentQ vertice C, infra diagonaJcm B D 
■intra vel extra triaugulum B A D^ Jiabetur 
pro divigonali A C haec aequatio : 

TQ^a^fou A^^^. zad fau \ cos. (A+xf/)^ + 

™ ^ Iix calu pnmo aequatio 

primi Corollarii ia hanc abit: ^/car. (ftj-t-A)^! 
± cot. A ?^(/'' — rf^ co.r. (fio + A')); iji 
cafu fecundo habetur d JiJi. -^^ cos. (^oo +_ 
±. cox. \j; r" (/^ — rf^ fOJ^. (o) + -^)^ ) deni- 
que in cafu tcrtio habctur haec accjuatio: 
— d CQS. (a + +. ftn. (A + \|/) 

flf— 2: ■ — : ^ ' ' — 

fm. A. 

rif^—d^^cos, (A + -^))) 

Jhh A. 

Scholion V. 
8t. Si loco ]aterumy47i, CD^ quae- 
flionem ingrcdiantur latera reliqua BCzzb^ et 
AD^c, haud abfuniliter ad aequationem fimi- 
lcm pervcnio hocmodo. i) In trianguJo y^j? C 

cft ftn. CAB=.^^~ et nu. C^jS~ 

r (/'^^- A") r 
— — ; -1 conlcquentcr 

/ fn. 



nec non cos, 



60 INTRODUCriO Cap.III. 

f 

+ h fn. 

^ . 2) Hinc et ex finu ct cofinu, 

Snguli C in triangulo A D C invenio 

A CD ,-A».(»-f^r(/-->>.v)~ 

: — b fm, X cos. ((w + A) , , 
y. pervenio ad hanc ana- 

logiam A C : fm. D ^ A D : fn. A C D. h. e. 
/: -fn. (^a>+A+^P)=c:^ y 

— b fn, X cos. Ch + ^L^) _ 
y ct fit acquatio: 

r>.(« + A + ^);)=>. (A+w) r(r-byn,K^) + 
+ b fn. Xcos, (oj-j-A) cujus igitur forma, cum 
forma prioris prorfus convenit, et haec ex illa 
prodit, c pro rf, pro a, o) pro \|/ fubflituendo, 
ut jam pateat rede flatuifle ClarilT Lambert, hos 
cafus a fe invicem analytice confideratos, for- 
maliter non differre. 

CorolL IX. 

§. 82- FacTris igitur debite fubflitutionibus, 
fcquitur refoJutiones fupra datas Coroil. i, 2, 3. 
in cafu latcrum datorum oppofitorum quaeflio- 
nem ingredientium AB^ CD etiam valere ih 
hoc flltero cafu, quo oppofita iateray^Z?, jSC, 
ijuiieflionem ingrediuntur, 

SchoL 



9 
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Scholion VI. 

83' Si loco lateris DC quneflionem in- 
grediatur ktus Z)=:c, et ad aequationem per- 

a fm. A 

veiuatur, erit ut iu^izJtn.ACB:^::^- 



cor.ACB = 



f 



et 



ex quibus et 



ex fiiiu cofinuque anguli C invenio 

fin AVD " -^^' r{f-a^fin. K)~apL A cos, ca ^ 

et iii triangulo ADC pervenio ad hanc analo- 
giam: AC: fm. D-AD: Jh. A CD hoc eft, 



/; - fm. ( &)4.A-}-\{> ) = c ; 



f 



et confequcnter habctur 



7 

c fiu (&j+A+\^) ~n A CQS, oj — « 
rif^-a^fn/A^), Denique fi quaeflioncm ingre- 
diatur latus i^C, loco lateris AB,, pervenio ad 
lianc aequationem: d fn. (oa + A + ^p)— _ 
bfn. A cof, - fn. \|y - /»^^7«. A"^), cujus 

forma cum priori prorfus convenit. At vero fi 
dicendum quod res efl, hae aequationes, ad 
quas pervenitur fumcndis Jateribus contiguis, dif- 
ferunt aliquid formalitcr a prioribus, ad quas 
fumendis oppofitis pervcnitiir, cum in his iii 
utroque termino dextri meuibri adfint finus et 
cofinus anguli unius; in illis vero finus et cofi- 
nus angulorum duorum fimul fumtorum; con- 
fcquenter hi duo cafus unum conflituere cenfen- 
di nou funt, analytice et formaljter aiiquid di- 
veifum a cafu iaterum oppofilorum, id quod Cl. 

Lam- 



L 



6a 
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Lambeit non flnimadvertit, nequc ego folnm 
figuram intucudo fupra in <J. 159 .16, animad- 
vencrepotui, nct|ue nunc aniinadvertilTem, nifi 
aeqiuitiones ipfo fado fonnaiTem. 

Coroll X 

84. Si ad abbreviandum ponatiir/?^!. o;=:7//,* 
cos. Cf)zzn^ JhL ( itf + \p ) ccs. ( + \J/ ) = facSa 
feparationc /luuum, fubflitutione et tranipofitfo- 
ne, pofitoque /vi7/£j'. A - 2", habetur {f^ni^ — a^-^r 
2acnq+ if) + 2 c p (a^i-cq) t = c^p% 
ex qua , operatione abfoJuta , obtinctur 
t=cjj(c q~-a ?/ Hr r"( C ?^^"+ ^ ^^^fy)- tang.h* 

SchoUon VIL 

85, Valet baec folutio noa modo pro 
cafu Jatcrtun cozuiguorum y/Yi, y^yj; fed etiam 
con M gu oru m i/C, CD-, fiquidem Jitteris c^ci.cc-, 
fub/litnantur refpccT:ive iitferae d^b,-y\j^ cum fic 
aequatio prior in pofleriorem abeat Hi autem 
c^[u& Jaterum contiguorum hanc prae cafibus Ja- 
terum oppofitorum Jiabent pracro£;ativam , quod 
pro inveniendo angulo B , aequationcm hanc 
iatis- utilcm exhibcant, quam ilJi utiJem darc non 
potcrant. Caetcris cx his acquationibus evolven- 
dis, /ludio brevitaiii- fuperfcdeo. 

CorolL XL 

86. Si angulus A ponatur aequalis duo- 
bu5.recT:!s, et AD hx ^iagonaJem BD in- 
cidentibus , et trapezio in triangulum ECD 
abeunte,- habetur pro diagonaJi haec aequatio: 



I 
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fin. A 

, . Y^iVrm,K^-'Za d /in.K cos,K /inX(x)+K)+ 
vel etiam — ^ ~ ~ 

+ d^fn.(^+Kf^ ^ ■ o II 
. Ex aequatione Coroli, i* 

Jtn. K ^ 

fequitur fore per hanc pofitionem: latus CD^ 

fm. KT{f- a^fin, A^)+/7 fuL K cos.K 

d ~ — ~ , nec non 

fn, (oo+K) 

latus ABz:z:a • 

fin. K 

+ fin.Krif^-d^fm. (o^ + Af ) , . 
— i )1 i \ vel etiami 

fuh K 

a-dcoUKfin. (co + A) -f r (/^-A/«.Cc? + A)^) 
denique habemr angulus ad dia^onalem fuperior, 

fm.K rif-a^^/tn.K^^-^a/fn.K cof.K 
co-nngfm: '— A. 

Si angulus C ponatur aequaJii' duobus redis, Ja- 
teribus BC, CD^ in diagGualcm BD inciden- 
tibus et trapezio iu trianguium ADB ab- 
euntc, aequatio pro diagonali in hanc mutatur: 

r(fl'>-A^/v/. (AH-\ ^ )* + {df nAK + ^jj) + 

fn.{K+-^) 
+ a fn. K cos. (A + \|/))^) 



fn. (A+\|y) 



vel etiam in hanc 



fT ( ciyn. K^+za d fn. K cos. ( A+\|> ) fn. (A+\i>)+ 

>.(A+^|;) ^ 

; . Pcr hanc politionem 

/w.(A+x|/) 

aequatio pro latcre CD in hanc jnutatnr 
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vel etiaili — apuKcot, (A+^|^) — T^fayn.h^). 
Sed aequatio pro Jaterc in haj3C nnitatur 

^_ i Jju. ( A + ) f r;j*, ( A + "4^ ) dt ( A + %|/) 

7?/^. A 

— ^ ' ~ — ^ vel etiam 

JtrL A 

Denicjuc pro angulo A habetur haec acquatio: 
tang. {K^-^)^afm.K:{ r (/^ --a^;/rw. K^)-d^, 

1 • r f ^ "^.A- A — A 

et anpuhis iple -Jy = andJauP. 

^ r ^ h ^r{f-it\fm.K^)-^d 

Si denique angulus B duohus redis aequalis pO' 
natur, ateribus B/l^ BCm diagoivaknii /J C in- 
crdcntibus, et trapezio in trianguium A CD ab- 
cunte, aequatio primo inventa in hanc abit: 
d C^3t' + '^) — ff ^^* "^* unde hacc folita analo- 
gia trigonometrica: /'/«• (6o + \(y) = drjin, \|/, 
quo igitur ipfo aequationes et operationcs veri- 
ficantur. 

ScJioUon VIII. 

§. {^7. Per pofitionein aequaiitatis anguli-^^? 
cum duobui rccT^ii, nova rationc ad triangula 
fpedans folvitur probicma, quod tum obtinet, 
cum reda A C, ab angulo C ad bafui quomodo- 
cunque duda quaeritur, nam in trianguio totali 
BCD^ dantur latus CD et A B^ fegmentum Ja- 
tcris BD^ ct omnes anguli. In triangulo partiaii 
ABCnon dantur nifi duo, ncmpe iatus AB^ et 

angulus 
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angulus atljacens B\ in altero pnitiali CD, ne* 
que dantur nifiduo, plita Jatus CD^ et angulus 
D: et tamen hac n)ethodo tetragonometrica 
omnia triangula foJvuutur, Jicet id ipfujn etiam 
aliis methodis praefletur. Aherum ad d^iangula" 
fpedans folveretur problcma novum, quaudo 
quaeritur angulus fiquidem iolutio latis utilis 
commoda et generahs pro inveniendo anguJo B 
cx aequatione prinio inventa erui pofit. Cae- 
teri cafus etiamfi nova quadam ratione tetrago- 
nomctricc folv.uitur, tamcn etiam trigonome- 
trice folvi pofiunt; cum fi quaeratur fcgmentum 
AB in triangulo totali, tria data habeantur ; et 
cjuaeratur A D in tricingulo ABC^ etiam tria 
habcantur. Tofitione aequalitatis anguli C, cum 
duobus re(5Hs novum rnrfus ad triangula fpcdans 

folveretur problema, fiquideu) nt modo dixi fo*- 
lutio fatis commoda et utiJis pro angulo B ^enc- 
ralis haberetur; in hoc enim cafu in trian^ulo 
toxzMABD^ non dantur nifi duo^ put^ angu- 
Jus A^ et latus AB^ in partiali ABC non ha- 
bentur nifi duo, puta latus A B et Jatus AC^ 
nec in partiali ACD dantur nifi duo, Jatusy^C 
ct CD^ et tamen omnia trjangula folvereutur. 



SchoUon IX, 

§. 88- In hoc problemate aequatio inventa' 
valet in liypothesi figurae confirudlae, quando 
fcilicet angulus B efi acutus et angulus ACD 
etiam acutus, fed ita ut fumma earundem cxcc- 
dat redum. Quod fi enim eorundem fumnia fit 
redto minorvalet haec acquatio: (a;+A+'v]/)=: 
a K cos (4/- A) - /n. - K) T (/' - aym. }^) ' 

E fiqui- 
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flquidem angnJus A lit major anguJi 5; fi vero 
angulus B cxcedat anguJum valet haec : 

d fin. (oj + A + %|;) := fin. {K->\j)r - X^) + 
+ fl/??i.(A-\J/). Si anguJus i?fit obtufus et major 
angulo valet Jiaec aequatio : d fin. (a)+A+\Iy)^ 

=ym. (A-^|>) r C/^ - A") + afou A f ox. (A-^J/). 
Si vero A fit major quam B liabctur Jiaec: 
dji7i, ( 0) -J- A+^// ) = ^7 y/?/. A coj. {x - A) -frh {-^ - A) 
J^if^ — CL^fn.K^). Geiicralis igityr aequatio 
pro omni trapezio direclo eft liujusmodi: 
dfm. (tw+A+t^) = fin. ± ^f^^r (/^ - a^n. A^) + 

+ fl fin,Kcosy}^+_^l/\ ubi me non monente ap- 

paret propter ambiguum figaum radicale et anx- 
biguam naturam cofuius ficii pofle, ut uterque 
ternn'nus etiam negative fit accipicnduii- Si tra- 
pezium fit partialiter inveifum, ita ut totum 
triangulum AD C, cadat intra triangulum ABC^ 
anguli autem aetjuationem ingredientcs fmt acuti, 
valet Iiaec aeqnatio : d (co+A+x^) = /«.(A+^ly) 

r (/^- ^V-*^^* '^^■) + ^P^' ^ ^^-^* (A + •v^)'» quae 
Hihii differt ab ca, quae in refolutione fuit in- 

venta. Si crapezium fit totaiiter inverfum ca- 
dcnte Jatere AD intra Jatus AB^ et Jatere 
CD extra latus C B^ prodit Jiacc acquatio: 
dfiiL (K+yP'oo)--jhL (A+\//) r(r-ctyn?c) + 
+ afin, AfO-T. (A + ^i^). Qnod fi vci o AD cadat 
extra Jatus AB, et Jatu» CD intra latus CBy 
e^xifiente anguJo B majore quam DAB^ obtinet 
haec acqnatio: d Jin, + A — -^)=- (A-\{>) 

caeteri.s manentibus iisdem contingat, angnJum 
DAB excedcre angulum B , obtinet haec : 

d jiu. 



1 
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d fitL (^-f.A-xJ[/) = - /«.(^/^- A) r «>.A'') + 
+ aJiu,Acos,{yl/'-h) Si totuna triaiigulum 
cadat intra trvanguiui-n /IDC^ exiftente trapezio 
■ partialiter inverfo et anguio B niajore nniul 
fumtis angulis i^v-/Z? et B CD^ habetur haec 
aequatio: d Jin. {h — co — ^^j^—Jhi. (A — -^) 
r(/*-rt^/7/.A' ) +afi?i:\cOf,(K'''^). vero 
iununa aiigiilorum BAD^ ec BCD excedat 
angulum prodit haec aequatio:^//?://. (iy+^^-A)^ 
C^|>-Ar ir-^^yn. A^) + « y?/i. Kcos. (r|y-A). 
Si angulus ponatur obtufus et caeteri anguli 
aequationem et figuram ingrcdientes , five acuti 
five obtuii, cum ipfo in aequatione et figura 
combinentur, plures ilHs variatioues in aequatio- 
.jie non occurrunt, exceptis iis, quae cx ambi- 
guitate figni radicalis et cofinus oriuntur, Ge- 
qerahffima igitur aequatio erit hujusmodi : 
d Jhu (± 0) A J±- •vl/) (K ±, 

- A/ 

r Cr - « h^) + « /'^. A cos, A ± ^|;\ . 

Probkma VII. 

§. 89- In figura quadrilatera yf.^C7?t i»ter Fig. VIL, 
haec fcx: J-atus ABz^^a^ BC:=.b, dii^gonalem 
AC-^f^ et angulos, Azz.-^, C=ca-, D:^<p; 
aequationem invenire 

Sotutio, 

i) Per nota principia Geometrica erit no- 
iticn derlvativum anguli quarti B-ZT^-Oi-Cp-^ 
et hinc m\ i?- cos, Cco + + 

3) Ab angulo^ C cadat in latus oppofitum 
A B perpcndicularis Cc. 

E a 3) Hiiic 
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3) Hinc in triangulo ABC per: EucJid. ' 
Elein. II. II. pervenio flatim ad ]ianc aequatio-. 
li^m AC^-^AB^ BC^~zAB, B c, 
ct fymbolis fubflitutis* Iiabetur: /^c;=:a^ + ^^ + 
+ 2ab cos. fM+Cp + ^pJ, Q^E. L 

Coroll. L 

90. Ex hac aequatione efl diagonalis,. 
AC^f-rQct^+b^ ±2ab cos. 
latus AB~a~=,±Lb cos. ( 00 + + \);) +. 
± y ~ (00 + (p + ), et latus 

jS C i ~ dl a cos. (ca + (f) + -^) ±, 
±r(f^~ a^-fin. Co) + <p + ^f). 

CorolL IL 
§, 91, Sed efl ^ngnlwi A ^ ^ ang, cos.+. 

, : (w - ^ angulus C w -= ang, 

zn b 

ia^+b^+f-) , . . , 

-r fOJ. ^ (p - denique angulus 

I? E CP ;=: flM^. fox. ^ 0) - w ^ 



Coro//. IIL 

§. 92. Si ipforum angulorum finus quae- 
rantur, habentur hae aet]uationes pro fingulis 

■,•/■( (/w--//)/«.(«+(p)±. 

angulis: ym.\f/= • 

+ cos. (gj + (p) rC4«"^'" (flHP~/")0 
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nn. m = 

^ ^ zab 

Cr - a'---^ fm. ((p + ^P) + 

/7/. 0) = T ■ 

zab 

± cos. {cp r — i a ^ + b^—ff) 

zab 

Scholion L 

§. 93. Sex cafuum qui in aecjuatione impH- 
cantur nullus eft Tetiagonoinctriae proprius, fed 
utrique methodo et Trigonometi icae etTetrago- 
nomctricae commuucs, conflruclionem tt igono- 
metricam pro diagonali aequatio tetragonome- 
trica fuppeditat, pro Jateribus ct angulis conflru- 
{fliones et folutiones tam funt faciles et fim]>lices 
ut folutionibus trigonometricis parum vel niliil 
ccdant. 



CorolL ir. 

§. 94. Si anguli diagonaJiter oppofiti fimul 
fumti fint aequales duobus redis, fit 
«■^ + i- -2« i cos. (p. Si adjacentes Jateri in- 
fimo AD fimul fumti fint acquales duobus re- 
flis, ut prodeat trapezium parallelarum bafium 
AB^ fitaequatio: f^-a^-^^b^^^ zcib cos.m, 
Si adjacentes lateri CZ) duobus re^lis aequalcs, 
nt prodeat trapezium parallelarum bafium AD^ 
Cli^ fit acquatio:/^=:a* Jii^ + 2fli 

E 3 CorolU 

f 
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CorolL V. 

§. 95. Si angulus A duobus redlis aequalis, 
abeunte quadriJatero in triangulum BCD^ fit 
aequatio:/"— n^ + /'^lh zab cos. (a;+(p). Si ZJ 
duobus' redis aequalis abeunre trapezio in trian- 

gu\umABC{\t:f^::^a^+b^±_zabcos.(o}+'4/); 
Si angulus C duobus redis aequalis, abeunte tra- 
pezio in trianguluin B A D^ fit-"/* - /j^ + 
zab cos, ((^ + 

CQrolL VL 

§. 96. Si anguli diagonaliter oppofiti 
aequentur fimnl uni rcdto , habetur, haec aequa- 
tio: f^-=za^ -^-b^ +_zab fhuCp ; Si adjaccntcs Jateri 
^/) fimul fumti uni redo aequaies, fit aequa- 
tio: f^^a^ + b^±.zab/}L^lj. 

CorolL VIL 

§. 97. Si diagonaliter oppofiti fimul fijmti 
aequentur tribus redtis, habetur pro figura Jiacc 
aequatio : f^z:zia^+b^±. zab fin. <p; Si adja- 
centes Jateri AD^ aequales tribus redis, fit aequa- 
tio:/^™ + +_ zab fm, o); Si adja- 
centes Jateri C O aequales .tribus rcdis , fit : 
f-^zza^+b^ + za bfiiu 

CorolL VIIL 

§. 95?. Si anguli A, D, C, ponantur figijla- 
tim aequales tribus ret^is, cadente in fingulo 
calu vertice ultra diagonalcm intra vel extra trian- 

gulum rejnotius^et prodeunte trap^zio inverfo^fit 

in 



I 



I 
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iri primo cafu aequatio: f^~a^+b-'dl.^.cihfin.{(^-\-(p) 
in fecnuclo : -:=. a^^^ F' zab jm. ( o) + -v// ) 

Scholion 11, 

§. 99» Aequatio liujus problematis pro tra- 
pezio direcSo generalis haec efl: f^ — a^ + b^Z^I 
zah cos. (co+<p+-4/). Si trapezium fit partialiter 
inverfum, ut totum triangulum ADC cadat 
intra tr-iangulum ABC^ valet liaec aequatio : 
f'-zza^'\'b'^- zab cox, ((p-a)-\f/). Quod fi la- 
tmADc^dsit intra Jatus AB^ latus autem CD 
extra latus C/i , ut trapezium fit totaliter inver- 
fum, erit aequatio:/^ =:n^+i^-2 b cos. ((p+co--^;); 
Si vero trapezium ita fit totaliter inverfum, ut 
latus A D cadat extra latus A B , latus autem 
CD intra Jatus CB^ Jiabetur haec aequatio; 
f =tz n^ + Z»'' — zab cos, (^ + \(/-co). Quod fi 

trapezium ita fit partialiter inverfum , ut totum 
triauguIum-i^^Ccadat intra triangulum-<^i} C; 
prodit aequntio in refolutione problematis in* 
venta. Si angulus B obtnfus ponatur, et cae- 
teri cum ipfo fivc acuti five obtufi quomodo- 
cunque comhinentur, eacdcm aequationes pror 
dibunt^ quare generalis aequatio erit liujusmodi; 
fzia^^b^ + zabcos. (<p±aj±.\|/). 



E 4 CAPUT 



7» 



INTRODUCriO 



Cap. IV. 



C A P U T IV. 

Continens tria prohlmata fecundae clajjis 
jparticularis ^ fub priore principali 

contentae. 



Problema VIH, 

Fig. VIII. §• loo. In /igura quadriJntera rediiinea 
I. ABC^ inler haec icx Jatusy^//-rt, diagona' 
lem-^Cr:/', latos ADrzc^ atcjue tres augulos 
A^y\j^ ACB:zcc^ ct ACD^^; aec|uationein 
* invenire. 

Sohitio. 

l) In triangulo finiflro formo linnc analo- 
giam: AB: fm. ACB^ACi fm. B et fubfti. 

ffui-u 

tutis fymbolis a: fn^cc^^-f' fn.B^'=^'^ , con- 



a 



fecj^uentcr cos; B 

■ 2) Ex datjy nominibus primitivis angulorum 
A y ACB^ ACD^ formo nomen derivativum 

finus et cofinus ftimmae eorundem, qiiorum prius 
/k. (a + /3 + \(^), pofterius cox. (« +/S + -v^). 

3) Ex his,et ex finu cofinuque anguli for- 
mo finum fummae trium angulonuii, A^ B, C, et 

u.' r fji^rA.u\ '-">-('^ + /3 + ^|/) 

obtmeo fm. (A+C + B)= 

r ( ^-^ -rftn. cc^) - ffn, cc cos. r« + ^3 + 



« 






4) Cum 



I 



r 
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4) Cum fit fin. (i{A-{-B^-C^D)-{/l+B-\.C)) 
fm. CzTT — (A + B+C)) fii. ei-it 
propter Jin. z tt 0, et cos. 2 7t == > , 

. D 















a 




■ 



et in triangulo ABC 



pervenio ad hanc analogiam. A C: JituD:=.AD: 

fn. ACD, h. e./;^^^ 

+f Jin.'oc cos, (oJ + /3 + \)y) 



a 



c: firu /3, et cou- 

fequenter habetur: af fou(i — c Jin, (cc + /3 + i^) 
riif -f^fn, oc') +/f /«. cos. (ct + /3 + \i/) 

Scholion /, 

lor. Sfnum fummae trfum angulorum^ 
A^B^C^ in folutione fumfi negativum, quia iii 
figura conftruda haec fumma exceditduos redos, 
ac intcr duos ct trcs reAos cadit. Sed prolixius 
ad candem acquationem pervcnifTem et angulo- 
rum B^ ct A C B^ formatis fniibus et cofinibus, 
formando finum et cofinum anguli tcrtii CAB^ 
et ex his, nec non finu cofinuque anguli A^ con- 
ficiendo fmum et cofmum anguli CAD, deni- 
que ex his, et ex finu cofinuqnc anguli AC D^ 
componendo fmum quacfitum anguli D. Sic 

cnim produilct pu D 

r{'a^' f\(in, oc^) ~ f fih u cos. (« + ^ + ^|;) 



a 



E 5 



et 
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et aequatio a f pn, ^ — c fiu («+/3 + \|;) 
VitA—f fin.ot^) — cf Jhh oc coy. («+/3 + 4;), 
quae fi^nis taiuuin a priori differt, <juae tum ex 
natura finuum & cofinuum, tum ctiam ex na- 
tura figni radicalis ambigua effe poffunt. 

■ 

Scholion II, 

102. Altera folutio obtinetur formando in 
triangulo ABC hanc analogiam^Z?:/^/.-^CD 

-ACtfm. D. h. e.c:fin.Q-f:fm, D- ^^ , ct 

c 

r r (c^-r /ifK (i) 

conlecjuenter ^ox. £/= ~ , hmc cnt 

finus fummae trium angulorum A-, D, C, 

£:= fn, {A + D + C) • 

c 

r ( c^~f'fm. /3^ ) ~/ /«. a COT. ( «5 + iS + ) ^ 

, ct 

c 

r ' T, A^^- (ctf + /3 + •Vp) 

cbnlequenter Jin, B 

r(^'-/V"'/3') +//". /3 cos. (^,+/3+^1/)^ 



;et 



in triangulo ACD pervenietur ad hanc analo- 
giam. AC: Jin, B ^= A B : fm. ACB. h. e. 
. ^ (cc + + r Qc^—ffm. /30 + 

/ ' : 



+ / ftn, a CGs. {cc + [i+-^) 



a : fm, oc et ad 



c 

hanc aetpationem: cf/in,cc^ci fm, (c» + /3 + \|/) 
ric^-rpi. B') + affm. /3 cos. («+/3 + %!/) 
Si cx aequatlone priore radix quadrafica quaera- 

turj 
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tur; c f Jin, a hujus dextrum membrum tanquam 
radix obtiuetiir, quoad omuia cum iplo conve- 
iiiens, nifi quod per naturam radicis quadraticae 
terminum figao radicali aftec^^lum, duplici figno 
affici contingat, et affinnativo ligno adhibito, 
prodeat dextrum membrum. Quod fi vero ex 
aecjuatione eadem prout iii fcholio praeccdcnti 
inventa fuit cum fignis negativis cjuaeratur 
tf fuh u-, idem obtinetur, nifi quod terniinus 
dextimus prodcat ncgativus, id cjuod naturae 
cofinus non repugnat. Q^od fi ergo ex acqua- 
tione Jiac pollcriore per extradioncm radicis 
quadraticae quaeram affm,(^^ obtinetur aetjua- 
tio primo inventa. Cum igitur harum aequatio- 
num una fit i-adix aiterius, pro realiter diverfis 
habendae non funt, fed formis quibus primo- 
prodierunt tantum difcrepant. 

CorolL L 

<$. 103. Ex aequatione obtinetur facilli- 
me laius A D c — 

f c ftn, cc 

Scd ex poflcriore h. c. ex priore in formam po- 
fleriorem transmutata habetur Jatus AB^=:a=^ 

= f^fi'- ^ • (/"• ( -f /3 + ) r ( -fjin. /3' ) + 

//». /3 cos, (tc+/3+'4>)). 

CorolL IL 

§' 104. Ex pofieriore aequatione, five ex 
priore in formam poficrioris transmutata, 
obtiuetur pro angulo A C B haec aequatio: 
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tang, ec t= 

affin, /3 ror. (/3+^|/) + a fin, (/3+^/) r{c''-f\ftiK (i^) 

cf+qf/inSfin.{(i+^pyacns2 
ctiamhaecpauliofimplicior clivencloperro/,(^+\|/) 
tang, oc = 

a ///;. /3 + « tang, (/3 + ) r ( ^/^>. /S^) 



fcferSl3+yp)+nffnStangXlB+^l^)-ar(c^^^ 
Sed cx aequatione priorc, vel ctiam pofte- 
riore in formam prioris transfufa, pro anw 
gulo A C D habetur hacc aequatio : 
fang. /3 = 

/ c JiiL cc cos, (oc + yP) + c fin. (c^ + \P) r" (ci^-ffm, oc^) 

fn+fcfuK oc fitK (ot+\^) - c cos. (o^+\Jy) r(a\fyin.o(h 
vcl etiam haec altera pauUo fimplicior : 
tang. /3 =- 

fcfm.cc+c tang, Cc^ + ^p) r(a\f^ fiiKcc) 

fecXcc+^)+fc fuhoc. tang.(icc+'^^-'Cr(ct^-'fyn.oc^) 

CorolL ITL 

§. 105. Pofito vel abbreviandum fn, (^-m^ 
Jin,^=x^ cos,-\ljzzT(i-x^^)^fcfn.oc>fin-{oc+(i) 
+ c cos. (a + /3) ria^—f f^^-cc"-) =Act 
fc fm.cc cnsla+[^)+cfin. {oc+(i)r{ci^-ffm.oc^)-B^ 
facflis fubflitutionibus obtinetur haec aequatio: 
timf-^Ax-Bri^i-x^)^ ex t|ua operatione ab- 
foluta. habetur pro angulo A. 

Aamf+^Rr{A^ + B''^a^mH'') , ^ 

X = '■ == ■ fn, (3. 

^^ + /i- ^ ^ 

Sed aecjuiifionem priorem quadrando, tcrminum 

a^f\fin.^'- multiplicando pev fn. {oc + + (p^") + 

cos* (a+/3 + <p}^==/, ct radicem quadraticam 

extra- 
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cxtraliendo, operatione abfoluta pervenitur ad 
hanc aequationem pro anguio A 
tang. {oc + + 

et confeqqenter ipfe angulus A. 
\fy = ang. tang. 
icJfm.c^r {a''-fytnJ) + Rjfm.^^^ 

(affm.^criaYyn. d^) (^affmS-cria^-ff^d) 

Coroii. ir. 

106. Ex utraque aequatione idem pro 
diagonali valor obtinctur nimirum, hic cx priox'e: 
ac Jin. (c^+l3+ yp) 

'^r^.afn.li-cfm.umoH-Mj))^^^^ 
ex pofleriorc hic: 

« f + /3 + \^) 



r{cJm.U'qfm.(^cof.(cc+(^+^^ 
quarum cxpreflionum una in alteram facile muta- 
tur, ut ex utraque prodeat: 
flg fn. (u + ^ + y p) 

ricyn.d-2acfm.ccfm.(icos.{cc^^ 

Scholion IIJ. 

§. 107. Ita ergo evoluti funt fex illi cafus 
qui in aequatione tetragonometrica continentur, 
horum vero quinque non funt Tetragonometriae 
proprii, fcd utrique methodo et tetragonometri- 
cae et trigonometricae fubfunt , quos tamen id,eo 
evolvi, quia ex aequatione llne labore eruuntur, 
faciiius tamen ct expeditius fere trigonometricc 

foivuix- 



78 JNTRODUCTIO Cap.IV. 



folvuntur , et per Geometriam eleinentarem. 
Solus ille cafus , quo diagonalis quaeritur, eft 
Tetrag('mome(riae proprius, neque enim trigo- 
nometrice folvitur , coiitinct vero hic cafus pro- 
blema iti Geomctria pradica novum , utile 
pulclirum et egregium. 

CorolL V. 

io8. Si anguli diagonaliter oppofiti po- 
^ nantur fimul fumti aequales duobus reiflis, aequa- 
tio utraque mutatur in hanc : cl fin. /3 =- c fji. cc-, 
ubi figni . ncgativi ratio habenda non ef!:, cum 
nihil indicet nifi finus angulorum ACB et 
AC D cadcre in partes oppofitas refpedln dia- 
gonalis, uti revera in figura fe res habet,.unde 
prodit liaec analogia: a : c '=izzjhi^ dc^ fi^^i* j8i quae 
luppeditat lioc Theorema: 

Si in trapezio cireulo infcriptibili dncatur 
diagonalis ; erunt latera contigua inter fe ut 
finus angulorum ipfis oppofitorum. Efi epim 
in utroque triangulo A B: Jiiu A CB^^^^z^A C: 
fiu Ji, et /I D: fnu A C D A C : fn. D; 
fcd ex hypothefi fequitur, reli^quos ctiam angu- 
los diagonaliter oppofitos B ct D efie fimul 
fumtos duobus red:ts aequales, Cum igitur fit 
unus alterius complementum ad femicirculum, 
uterque eundem habet finum, et hinc fequitnr 

eflb AB: fn. ACB = AD:fiu ACD. Eodem 
niodo fequitur effe A D : fvu AB D^ DC: 
fn, D B C, unde porro fequitur dtmonflratio 
Theoremafis 57. alJati, eflTe nimirum C' 

fiu B^BD:fihE. 

CorolL 



1 
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CorolL VL 

109. Si angulus ponatur aequalis dpo- 
bus redJs, lateribus dfltis AB^ A 7), in dia* 
gonalem incidentibus et trapezio in trian- 
guium BCD mutato, aecjuatio pro diagouiili 
in hanc abit: . 

ac fi)h (cc + /3) 

-^^ri^afinS^rfm.ucos.i^ 
vol etiam in hanc alteram : 

fin, + ^ 

^^y^prfm [3^+^ zac fin. afm. /3 cox. (cc+li^+c^/m.u) 
Si vcro angulus C ponatur aequalis duobus rcdis, 
lateribus 7iC, CD in diagonaiem B D incidenti- 
bus ct trapezio iterum in triangulum iJu^Dab- 
cunte, obtinctur Jiaec aequatio pro diagonali : 

a c jin. \^ 




r fin. oc±. afin. /3 cos, ^]jf + nyn, (S^fin. -^^) 

vel etiam haec altera: 

vcl etiam unum angulorum u et eiiminando 

cic fin,^L 

habetur fi. ^ t 



ctiam /"-: 



ac fin, "ijy 



vel 



/«. 0'r(c''+.2ac cos, + a*) 

Scholion JV. 

iio. Prior pofitio de trianguio S C 
tetragonometrice folvit hoc problema; Ex dato 
latere toto BD et parfibus ejus EB-, ED^ et an- 
gulis ECB, ECD invenire recftam EC, et rc- 

foivere 




8P 
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folvere triangula ECB^ ECD. Pofterior po- 
fitio de trianguJo BAD foJvit Iioc proMeiiia: 
Ex datis liUeribus ct angulo intercepto, nec nou 
angulii' AEB^ AED^ invcnire redtain A E^ 
ct refoJvere triaiiguJa. Prius problema aliis me^ 
thodis non, lioc pofterius vuJgari ctiain me- 
tliodo foJvitur. 



CorolL VIL 

Fig.VIir. §• 'IJ- Si angulus A ponatur tribus redis 
%. aequalis, lateribus datis AB^ AD fupra diago- 
nalem BD cadentibus, prodibit pro diagonali 
haec aequatio: 

flg CQJ. (c^4- /3) . 

vel etiam haec: 

cic cas. (cc 4- /3 ) 

V{ c\lhi, cz + zacfin. ufhu Qifm. (cc4 /3) + c^fin.Q)^') 

Quod fl vero angulus C ponatur aeqnalis tribus 
reilis, lateribus C B, C D, infra diagonaiem 
JBD cadentibuA' ; prodibit pro diagonaJi haec 

acquatio: 

a c cos» \!/ 

f~ — : Z 

r ( ( fl/". /3 ±. c fin. « fin. 4/ )H c^///. cc cos. 

veJ etiani 

a c cos, \Iy 

/- ~ 

^( ^'/"' /3'" zacfin, ccfin. /3 /w. \|/ + r''/?;. a?) 

vel etiam aJterutrum anguJum «, /3 cJiminando 



tetur 




■ 
■ 




a c cos. \jy 





r /3^i; 2 « c /«. /3 r ax./3 /«.\|; + cos, /3^): 

et 
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ct dividendo per foj*. /B^-aequntio in hanc mutatur: 

' ac cos. \|y Jlr, /3^ 

r"(«'' +. 2ac /ii. «4; /aw^^ iS + c&^ /3'') 

vel ctiam eiiminando /3 et per foj*. dividendo 
habetur. 

ac co.r. (p fer, cc, 

/zir: — 1 . . ■ 

T^^a^ 2ac Jin, tang, x + c^ tang. cc'^. 

Scholion V. 

IT2. Tn Iiis duobus cafibus prodit trape- Fig.VIIL 
zium, cujus una diagonaJis cadit extra figuram, 3- 
quod ex parte inverfum appello, fed totaliter in- 
verfum rrape/ium voco, cujus utraque diagona- 
iis cadit extra figuram , his enim trapcziis ob 
figuram inlolitam et paradoxam, peculiare no- 

men imponere operae praetium videtnr, ctiam 
fi IiatSlenuK id a Geometris faclum non fuerit; 

diredum ergo trapezium eft, cujus utiat^ue dia- 
gonaJiy cadit intra /iguram. 

CorolL VIIL 

ti^. Quod fi unus angnlorum A C 
ACD refpedu fui negativus ponatur , hoc crt, 
fi angulus ACD:=.^^ cjui in figura primo pro- 
pofira cadit ad dcxtiam diagonalis, cadat ad fi!- 
nifJram ejusdem, vcl e conna , angulus ACB 
ad finiHram cadens, ad dextrani fit pofirus, pro- 
dibit in utroque calu trapczitim inverlum, et pro 
cafu priore Jiabetur pro diagonali extra figuram' 
cadente: 

ac fnu (ct + ,<3 + \j,/.) 



r^l^{±,cft7Kucos.ic^(i~{^\[yafw,^^^^ 

F vel 
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vel etiam : 

ac Jin. (oc - /3 + "^) 



Sed pro cafu pofleriore habcntur hae planc 
funiles : 

a c ftn, (/3-«+ 

vel etiam: 

'^''ricym.cc±2acfin,c(fin,(icos 

CorolL IX. 

§. 114. Qiiod fi in his pofitionibus praeterca 
ponantur anguli et /3 iiequalcs inter fe, Jatus 
CD cadet fuper latus J?C et fic diagonali una 
extra figuram cadente, altcra neque intra nec|ue 
erxtra figurani cadet, fed incidet in latus BC^ ut 
partem ejus conflituat CD^ et fic nova prodirct 
fpecics trapezii, nifi majore jure haberetur pro 
triangulo, uno latcre produc^i"0, ia hoc autein 
cafu habetur pro ■ diagonali extra figuram haec 
aequatio : 

fzz- ac fm.-^: fn.ocKCc^^zac cos.-^+a^) vel 
f=:=z ac fm,^]j : ftn.^1^[c'^ ±zac cos.-i^j-^a^). Si 
vero Jatus j1 D Jongius fit, quam ut totum intra 
figuram cadere poillt, vel etiam, quod eodem 
recidit, angulus A C D ~ major angulo 
A C B — cc, prodit trapezium totaliter in- 
verfum. 

CorolL X 

§. 115. SJ anguJi diagonaJiter oppofitiy/, C, 
ponantur finniJ fumti uni rec^o acquSlts, ita 

ut 
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ut relicjui oppofiti fiaiit fimul tribus 

redis acquales , fiet diagonalis : 

a c 

f — — . Si vero aiiguh 

ACB^ ACD fimul fijmti fint uni redo aequa- 
les, five angulus C reiflus; prodibit liaec aecjua- 
tio : f a c cos. \^ fcc, : V {c^ tctng, cc -i. 
zac tang, oc ffJ^ \p + /z") vel n c cos, \|/ fcc, /3 ' 
?^(c*dl2ac f n, \|; tang. (^ + a^ tntig. /3^'). Si de- 
nique angulus ACB vel ACD evancfcere po- 
natur , trapczio in tiiangulum abeunte, prodit 
jn uno cafii f fin. (^=^ cfin, + ni aJtero: 
ffu. «c:=: jin, et conrecjuenter pro- 

deunt analogiae trigonometricae in utrocjue trian- 
guio , /; c =z= fiiu ( /3 + \p ) : fin, (i , vcl c :ft.it, /3 
- f'fi^^^ (/3 + i|>), et/; a-ftiL (05+ -^): fn. a, 

\Qla: fuL cc^f: fnh^^ot^rA^)-^ ^P^^ aequa- 

tiones et operationes verificantur: 

Coroll. XL 

§, 116. Quod fi in aequatione priore po- 
natur a ™ /; in hanc niutatur: / fin. /3 ~ 
± c fnu (a + /S + "4;) ror. + r cos, (cc+/3+\|/)/?. oc. 
Haec aequatio figno affirmativo adliibito in hanc 
abit: / /??./3- + ry7y/.(2ctf + /3 + \}>); verum adhi- 
bito negativo in hanc: ffn.lB— c fm, (/3 + -^)- 
Sed ponendo ctz—f^ acquatio poflerior mutatur 
in hanc: f fvn.oL=i -^.a yi^/,(ci+i3 + \[vj coj-./S + a 
fn, cos, (^c^+^ + xl^J quae iigno alBrmiitivo 
adhibito in hancabit: f fuhcc:^alhh(ci'\'2(^-\-'^), 
fed negativo in hanc : / fuh ci = a fn, (oc + ^pj ! 
aequationes fignis affirmati vis adhibitis revera 
ipcum habent in tvapezio diredto, pofieriores 

F a iocum 
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locum noii iiifi in luio cafu , quo angulus 
^ CD — 05 in altero angulo A C D (i eva- 
nefcat, et confequenter trapezium in triangu- 
lum abeat. Per pofitionem priorem ftatim fe- 
quitur eife diagonalem five Jatus A B z:=i a =:=:/ 

= ^ — — — , et latus AD—c 

fm. /3 

z:-ffin, /3 :Jin, (^«-f-/3+\/A^, et cum fumma angulo- 

r ^ r -y>./3 — /3— 
rum lit, zoc+fi+^i^^ang./in. — — 

C 2 2 

€t angulus ^p=:ang.Jtn. — ~ zcc -[6) dcnique 

c . 

pro anPuloyfCDhabetur/fl?/^./3=:-; r 

^ ^ f+ccos^{2cc+-\p) 

Ex aequatione pofieriore m cafu evanefcentis 
anguli ACB nihil fequitur, nifi folita ia 
triangulo A C D analogia trigonometrica 
((i + '^) f :/«. /3. At vcro per pofi- 
tionem pofieriorcm ftatim fequitur efle Jatus 

/». oc 

" f lln. CC r 
etlatus ABzzazz= ~— — Tv' etpropterium- 

fin. fcc+2B+^P) 

mam fii}g\iloinmpc+2[i+->\/=ang,fin. — -~- fcqui- 

tur fore angulumj3=^a«^/??.^^~i oc — i-^, 

a 

— f A"* ^ o 

ct angulum A^-^- ang.fin. oc-z^ 

-^afin.^^a+yh) 

dcniquc pro angulo ACB, tang,x=— — — r: 
^ ^ J+acos.{2l2+^p) 

Sod 
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Sed ex aeqiiatione pofieriore, quae Jocum habet 
in cafu evanefcentis an^uli ACD^ nihil fequi- 
tur nifi folita anaJogia trigonometrica in triau- 
gulo-^Cj9. a:fin.c&z=, f:fii. Ctx^-\^'^). 

, Scholion VL 

§. 117. Aequatio generalis hujus probJema. 
tis pro trapezio clii^edo non recipit varietates, 
iiifi quae ex ambiguitate figni radicalis et cofinus 
oriuntur. Quod fi trapezium ita fit partialiter 
inverfum ut totum triangulum A D cadat 
intra triangulum ABC; habetur liaec aequatio: 
affin. (i=^fcfiihco cor. ( 4^+»~/3j+^ frh ( ^+£»-/3^ 
TT^o^-f fii.cc') Si trape/.ium fit totaliter inver' 
fum cadente latere^Z) intra latusy^i?, fed la- 
tere CD extra latus CB^ eadem aequatlo prodit. 
Siu autem latus AD cadat extra latus C^, Jatus 
vero CD intra latus CB^ Iiabetur haec aequatio: 
affin. ^ zz^ fc fiu cc cos,' (cc — /3 — + ^ 
(cc-(i-^) r(a^-f^fm. cc"-)^ Quod fi trapezium 
ita fit partialiter inverfum ut totum triangulum 
AB C cadat intra trianguJum AD C^ eadem 
habetur aequatio ; plures variationcs aequatio 
non recipit, praetcr eas, quae ex ambiguitate 
flgni radicalis et cofinus oriuntur, quare haec 
cfl: aequatio generalilfima : a f fin, ^ zzz: c fi^u 
rc*±\|y±/33 r(ci'-'-fyin, ur)+fc fih<»coT. 
('ct-it^dl/Sj. In his autem aequationibus pofui 
triangulum ADC^ cadere ad finifiram diagona- 
lis, quod fi vero ponatur triangulum y^-BC ca- 
dere ad dextram diagonalis, fimiles rcfpeclu oc 
ct a]/ variationes obtinebunt, quae igitur prodit, 
fi in data hac aequatione generali oc et /3? loca fua 

permutcut. ^ ^,^.^^ 
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Problema I X. 

Fig.IX. §. iig, In figura quadriJdtera propofita 
I. ABCn interJiaec fex^ latus BC'^b, CD^d, 
diagonalem ACzzf^ atque ties angulos 
ACB^oc^ ACDzz[^^ aequationcm inveuire. 

Soliitio. 

1) Ex angulo B demliTa in diagonalem pcr- 
pendicularis Ji b erit = b f n, cc-, et fegmentum 
Cb^ b cos. cc-, et hinc fegmentum refiduum Ab 

f — b cor, cc-) confecjuenter Jatus A B 
:zrCr+b^~zbfcof. oc). 

2) Hinc in triongulo ABb formo hanc ana- 
logiam : j : A B zzzz fm, B A B : B b, h. 6. 
i: rfP + b^-zab cos. ocj zz=: Jin, B A b : bfm. cc. 

b Rn-> cc 

Fit i^itur : fm. BAb ^ et 

^ ^ r(f'-+b''-2abcos.oc 

^ f-b cos.oc) 

€os.BAb£ivefm,ABb::z^ ^ ^ 



T(f^ + b^~2ab cos.oc) 

3) Ex his ct ex fmu cofinuque anguii A^ 
formo finum.et cofinum anguli CADy et obtineo 

>. C A D = /in. C A 

f fn. ij/ — b cos. oc fin, \|; — h fin. cc cos. \|/ 

— r{f'-+b''^zfbcos.cc) 

fpn.^L-bfin, (cc , , 1 ^ >f«v 

— ^rd-Tf — Atque cos.i-i^-CAB)^ 
r (/ + b --zbf cos. cc 

f cos. — b cos. cc cos. + b fin. oc fin. \J/ 

/ cos. -^p — b cos. {oc + ^4^) n /tJ 

Yir+b^~zfbcos.cc) ~ '''' ^"^"^- 

4) 



r 



I 
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4) Ex his et ex finu cofiniu]ue anguli 
\ACD, formo finum anguli ZJ, et confeciuor 

r^f^+b^-zfbcos.u) ^ 
+/" cos. /3 /?«. 4/ — b cos. 12 fm. (cc + 

' rir + b^^l^fb cos. «) 

fca— :i 1- ^ Hmc deniquc 

rif-^b^-zfbcos.a) ^ 

5) in triangulo dextro pervenio ad lianc 
analogiam: AC: fin.D=^CD: fn.CAD. li. e. 

(/3 + /3) — /7 >. (t^ + ^ + ^j,) 

o: — : , vel etiam quia 

rC/ + b^—zfb cos. ct) ^ ■ 

per Jcges rationum denominator confequentiani 

cxcedit , Ijabetur haec fimplicior aualogia : 

/•• />. (/3 + ^P) — ^»/». (« + /3 + %|/) = 
t=: d : f fin. \I/ b fn. ( ee + \|/) adeoque 

/^^>. (/3 + \^)— Cc«+ /3 + \|/)==: 
= />2. \j/ — / /'/»,( a + \|; ). 

SchoHon /. 

§. 119. Qnocl fi incipiendo In clextro tnan- 
gulo forma/rem valorcs Jinearum Dd^ Cd^ et 
hinc liacarum AD^ Ad^ et ex his finum et 
cofinum anguli et denique fiiium an- 

guli perveniflem ad hanc aequationcm priori 
jfimilem et prorfiis eandem termiuis transpofitis 
/ fm. x|/ —fd fm. ( /3 + 4/ ) ^~fb fin. ( « -{- — 
— hdfn. (a-J-^ + \p); poteft vero ad plurcs alias 
aequation^s perveniri, Ted liaec efi omnium fim- 
plicilllma ad quam pervcnire datur, ' 

F 4 Coroli 
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Corolf, L 

■ 

120. Ex inventa aequatione obtinetur 

- {f fin.>\j~b jh u{cc+ 

^ffm.{{i + A^)~bfin.(^a + (i + ^\j) 



^ (cc + /3 + '^)~fP'- (cc + ^)y 



(Q5 + i3 + \|>) — f fin. («^+\|^) 
fed pro iliagonali liabctur haec aequatio ; 
b fmicA+^\j)+dftn,{( 6 +^)± r (C^>.C^+ ^|v)+ 

+ ^(//w. (£t f ■^O* - 4b dfiih fin, (qj+ /3 + ^) 

Coro//. //. 

§, 121. Pro angulo A habetur hacc acquatio: 
b d /in. (ctf + /3) — fn. 0: — fd fn. /3 

^ ^ fdcos,0+fb cos.c^-bdcds.{oc+B)-f^ 

tt confequenter 

/'bdfn. (oc+0) - fb fm. ot -fdfin, /3) 

^^^^'^^^^^'\JdM^sS^ 
Explicata aequatione et pofito brevitatis gratia 
Jln. (/3 +'4j)=x, et cos, (/3+\l>) = r"(?-^),/?Kcic 
ciwz, co/. f^fn. 4; — /Z' {oc+^^^^A; 

erit fadis fubftitutionibus aequatio talis : 
(J~bii)dx — A^-hdmrQi~A% ex qua 
operatione abfoluta obtinetur haecce acquatio : 
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ct hiiic ipfc angulus 

{f-bn)±bm r{(f^+b^-?-hfn)d^-A')y^p 
/3 = _______ 

f 

CorotL IIL 

Similitcr pofito ^w. ( cc + "vlv) = -t, coj". 

*-fdJin.{Q)'\-'^')-=.A pervcnio ad hanc accjua- 
tio/:om fimiiem pnori: 

A{f-dn)±dmnr+d^-2fdnW-A-) 

X — =//«, f i«+"U/) 

bQf + d^-zfdn) ^^^^ 
et hinc ipfe angulus erit : 

^ CA(f-dn) + dm r(( r+ 2//«) A*"^)0-^ 

^ = awp-. ■ . ■ 



Scholion IL 

§. 133. Ita fex illi cafus qui in acquatione 
implicaniur funt evoluti, liorum quinque utri- 
que utrique methodo et trigonometricae ct tetra- 
gonometricae fubfuiit, quos ideo evolvi, quia 
fine labore ex aequationc eruuntur, fed facilius 
et brevius trigonometrice, quam tetragonome- 
trice Gxpediuntur. Solus cafus quo diagonaiis 
quacritur eA Tctragonomctriae proprius, neque 
enim trigonometrice refolvi potert, fuppcditat 
vcro hic cafus problema in Geometria pradica 
novum utile fimul pulcrum et cgrcgium. 



CorolU 
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CorolL IF. 
§. 124» Si anguli diagonaliter oppofiti po- 
nantur funul funiti aequales duobus redis, ut 
quadriiaterum flt circulo infcriptibile, prodibit 
pro diagonali liaec aequatio ab onini irrationaii- 

tate iibera: f= — : . 

Sed praeter hunc' cafum datur etiam alter, quo 
aequatio ab omni irrationalitate iiberatur, fi ni- 
mirum fit fuh C«:+\p)+ dfm. (/3 + 'v|/)y== 
zz^bdfn. -[p fn. icc + (B + ^l^) ut aequatio fiat 

^_ (g^+%J/)+^>. (/3+x|/) 

§. 125. Quod fi 'anguli diagonaliter " op- 
pofiti fimul fumti uni redo aequentur , eli- 
minato angulo -^, acquatio inventa mutatur 
in hanc pro diagonali : 

b cos l2+.d cos. cc+.t^Q{b cos,, (3 + d cos. cc )^- 

^ zcos. {cc+(i) 

.^-Abdcos. (oc+Qy) , ^ j,^^ 

^ ^^J^U ^ Si anguli A tiABC fint 

2 cos. {oc+[i) 

fimui fumti uni redo aequales, prodit cHmi- 
■ nato \|y pro diagonaii haec aequatio: 

b + d cos, (fi~oc)±, K(^{b + d cos. ( /3 -«))*- 

2 cos, cc 

-^^bdcos. (^cos, 0' yf^T^ 

— ^ . Si vero anguli A Gt A CD 

2 cos, oc 

fmt fimul uni redo aequales^prodithaec aequatio: 



1' 



t 

I 
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2 cos, /3 

^4bdcos,ciCos.(i • o 

_ _ . bi erso lit::6=/3, aequationes 

2 cos, /3 

, b+d ±,r(b+d)^~4bdcos,ec) 

mutanturin has: /=: 

2 cos cc 

, . b + d±rC(b+df--4bdcos.(i'') 

vel etiam:/=: 

z cos, j3 

quae in has immutari poflfunt: 
b + d ± K Cb''+ d'- — zbd cos. 2 

2cas. oc 

b + d±r( b ^^+d^—^bdc os. z /3) 

z cos. /3 

CorolL VI. 

§. ia6, Si ponatur angulus A aequalis cluo- 
bus reflis, lateribus ^i?, AD^ in diagonalem 
51) incidentibus , ct trapezio in triangulum ab- 
cuntc, aequatio primo inventa in hanc mutatur: 
^fd fm, (i + bd Jin. {oc + (i)-- fb fm. cc , ex qna 
elicilur, fz^bdfm. {c^+{i) ' {bfm.cc+dph fi), 
qui cafus ex acquatione generali pro diagonali 
clici nequit ob \|y /n. tT^o, refolvitur 
autem aequatio in hanc analogiam: bfn.cc+d 
Jin. /3 : b fn. {cc + Q) ~^d: f^ quae hoc fuppe- 
ditat Theorema. 

Si in Triangulo B CD latus D C producatur, Fig.IX.a^ 
in produdum ab anguio JB demittatur normalis 
£6, et in dudam ab angulo C intra triangulum 
quomodocunque rcdam CA demittantur ab an- 
gulis B et Z) aormales , crit fumma pcrpcndicu- 

lorum 
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lorum Dd^ et B c ad perpendiculum Bh uti la- 
tus Z?C ad recT:am C Si ergo anguli « et /3 
flmul fumti fiut uni re6l:o aequales, five angulus 
C reclus, et refla Cjd norxnalis in Jatus BD^ 
prodit nota ex elcmentis Gcometiiae proprietas 
trianguli reclanguli : hypothenufa eft ad crus 
unum, ut crus alteruth ad perpeadtculum. 

CorolL FIL 

rig.IX.i. §• 127. iSi angulus C fit aequalis duobus 
redis, laterihus BC, DC in diagonalem BD 
cidentibus, et trapezio iu triangujum BAD ab- 
cunte, fit aequatio pro reda AC^ quae diagonaii 
in quadnlatero jam rel]>mKiet, huji^smodi: 
^_ b ftn. (0:+ 4>) + ^ fin. (/ 2+v|^) +, r(b fm, (^+a(£ 

2 Jin. 

. +^ fin. ((i + ^lj)y + 4 b dftn.^jj^^ 

2 fin. -vj/. 

quae ^ eliminato mutatur in hanc: 

bjtn. (oc + \p) +:fi? /». (.^p-cc )± ^"(6 /?^Co5 +-4>> 

±_ d fin. — cc) )^ + 4 ^ /^^- "^^^) 

fed « eliminato habetur : 
,_ +bfn. (^p- /3)+flr>//3+\^)±r((^ 

+ b fin. C^l^ — y+4bd pu -vpO 



z fn, \}y 

quae aequationcs novam quandam trianguloriim 
proprietatem cxprimunt et problema circa trian* 
gula prorfus novum rcfoivuut, quod ita habet: 

Si 
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Si ab angulo trianguli dato , ducatur ad latns op- 
pofitum reda, denturcjue fegmeuta latcris hujus 
cum angulis adjacentibus ; inveaire redam in 
latus oppofitum dudam AE^ et refolvere triau- 
gulum totaic -^'ii^-D ct partialia -^^ ^ AED. 

CorolL VIII. 

lag. Si angulus A ponatur aequalis tri* 
bus retHiis, latcribus AB-» AD fupra diagona- 
lem BD cadentibus, et prodeunte fic trapezio 
flve ex parte five totaliter inverfo, accjuatio pro 

diagonali m nanc mutatur: fzz 

f^ibcos.cc + d cos.l^y- 4 bdcos. (a+/3)) 

— ' . Si 

2 

vero angulus C ponatur aequalis tribus redis, Ja- 

tcribus CB, CD infra diagpnalem BD cadenti- 
bus, et trapezio ex parte vel totaiiter invcrfo 
iterum prodeunte, habetur pro diagonali haec 

acquatio: f~~ — ~ 

±r( C b (tn. (i^+\|/) + d fin, + -J;) + 2 5 dfin. 2 ^|;) 

fcd /3 eliminato abit in hanc fequentcm : 
b/itu (c6+\|;) - d cos (^-oc) ±r' (b Jin. (a+\p)- 

2 fm. 

•-rfroj'. (\p-a)^^ + 2/;rf ^'«.2\j^ , 

— ; ^ Sed climinato 

. , ^ d/iih((i+^^)-bcos.(yl,-li)± 
abit in hanc: /= ; 

2fn.-\p 

r(( dfn, (^ + ^jy) - i f o.r. ( \f> - /3 + 2 W Jin, z \p) 

z fn. ^ Quod 



\ 
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Quod fi oontJngat anguJuni jJCB vel ACD 
fieri aet^ualem angulo combinationis habe- 
tur iu cafu priori haec aequatio: 

b fifL zoc~d±. l^Cb^ fin, zcc^^+d"^) 

/=--^i , et in 

2 JiiL a 

dfoLzfi-b^-r {d^fin. 2 /3^+ i") 

poltenore /== — 

z jm. (6, 

■ 

CorotL JX, 

§. 129. Si angulus ACB = oc ponatur ne- 
gativus, ita ut ad dextram dingonalis cadat, vcl 
ctiiim angulus ^CjDz: /3 negativus, ut ad fint- 
flram.diagonalis cadat, uno trianguJo intra aJte- 
rum cadente^ erit in cafu priore aequatio pro 
tropezio inverfo ad diagonalcm jiujuftmodi : 




z Jin. \{/ 

d fin. ( /3 + -vP — 4b dfm. -^fin. C /3 + ) - «) ) 

2 fin, \|/ 

fcd in cafu poneriorc habctur: 

/r:=: b fm. Cc*+ 1|) + d fiiK (\^-/3) ± r{h fuu Cq5+\}/) 
+ ///72-. {y\j~(i)y-~ 4bdJk.'^fi}uioc + '^-[i^^ 
Quod fi crgo angulus ACJi iit major anguJo 
ACD^ vel etiam hic ilJo major, crit in utro- 
que cafu trapezium totaliter inverfum, nam in 
priore cafu latus C B eadet extra latus CD, 
in pofteriore cafu Jatus CD extra latus CB^ 
et confequenter utraque diagonaJis cadet ex- 
tra figuram. Sin autem anguli illi funt acqua- 
les erit Jjaec aequatio: 



4 
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2 fm. ■<\j 

2 JiU. \(/ 

vel etiain : 

2 /in, \|/ 
SchoHofi IIL 

§, 130. Riirfus inethodo tetragonoinetrica Fig.IX.su' 
folvitur Iiac ratione problenia uovum ad trian- 
gula {pedlans, quod vix ulla alia methodo rc- 
folvitur; nara in triangulo ABD non dantur 
nifi duo fcilicet angulus ^-\|^, et latus ipfi op- 
pofitumi?D, quod eft differentia Jaterum 7?C, 
CD 7 nec in triangulo ADC datur nifi Jatus DC 

et angulus adjacens ACD:za~(i^ tamen utrum- 
que triangulum hac methodo folvitur, cumAC^ 
quae diagonalem repraefentat , inveniatur. 

Coroll X. 

§. 13T. Si anguli diagonaliter oppofiti ponan-, 
tur fimul tribus redis aequales, ut caeteri diago-. 
naliter oppofiti B D fint uni redo aequales, 
cadente velyf fupra vel etiam C infra diagonalem 
BD^ et trapezio inverfo prodeunte, aequatio 
pro diagonali in hanc mutatur: 

/; fin, icc f \|/) + d fin. r/S-f-ij^) ± r (i>/. ios.^-^d 

+ dfm. (/3 + %P )J + 4 b djm. . , 

■ ^^^— ; — vel etiam haec 

z fin. -^; 



\ 
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b cor. + d cos, ociL KCb cof. (^+d cos, oc)^_ 



2 COS. (C6+ /3) 

4bd cos. (cc+(2)) 

. rei lianc politionem ht 



zcos, {cc + (i) 

b — y cos, oc 
/ cos, (6-d 

Quod fi angulus A ponatur redus , habetur 
pro diagonali : 

h cos, oc+d cos, [i+Lj^^ib cos. cc+ d cos,(i)* 

f= 

^-'4 b d cos. (c^ + /3) 



z 



. Per hanc pofitjonem fit 



1 ^ ^ f f { f — h cos. oc) 
latus CD d :== ^ ~ et 

/fo.r. (^-bcos. Coi + /3) 

latus BC=-^ ^—LL~b, In acaua- 

dcos,{oc+(i)-/cos, oc 

tione pro angulo ACD^ erit, x z^z:: cos, /3, et- 

A '=■'=' — fbcos, oc^ quoad cactera aev|uatio- 
nis quadraticae forma externa manet invariata. 
Simiiiter in aequatione pro angulo ACB^ erit 
X —~ co T, oc-i A + f d cos, /3, forma» 

vcro extenia manet invarlata. Si anguJus Cpo- 
natur aet|Ualis redo , aequatio pro diagonali 
in hanc abit , oc eJiniinato : 
bcos. Cylj-(i)+d/tn, (/3+^1^) + r((*fOT.(^j;-/3) 



2 



Jin , "4/ 

+ ^ C/3 + ^l^)) ~ 2 bd fm. z xj;) 



vcl ctiam. 



2 foh \{/ 

angulo /3 eliminato , in hanc alteram : 



/== 
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2 fm. \L' 

+dcos. (-If-oc^y-zbd/aL^xL) 

, 1 . : . la hoc calu nt 

2 Jin. y 

latus CD=d.=f '>-l^-^^i> 

vel etiain: d — f — -i — ; ; ~ 

ffin.{[h+-^)-bcos.^ 

/^tf^"^- Inhoccafufit 

l) (d-f jiii.oc^-f d cos, oc 

tang. 4'=-F7T?'^ — — -,/3eliminato, 

f (d fn.x + b cos, cc-f) 

fed cc eliminato habefur: 

, hid~Jcos.(l)— fdfm.^ 
^"^* ^ /(^ cos.fi + bfinJli^-fl 

Si anguli ^ A C B ponantur fimul fumtl 
aequalci' duobus redis, habctur pro diagonali 
haec exprefllo : 

dfn. ((i-^^)±r(id\ftn, (/3 + ^j;)"-H 

z Jin. -s^ 

4bdfm,(^fn, 

— ^ « eiiniaiato, uy autem ehmi- 

„,.0, tabe,a,.haec:/==^^^-»i± 

r(dyn.(l2~ccf+4bd/in.(ifn.c^) 

— -1 ^ . Si antem 

anguli A Qt A CD ponantur fimul fumti aequales 
duobus' recflisjhabeturpro diagonalihaec aequatio: 

G /== 
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b ph {u-^-^) ± rjb'' f in . + + 

2 Jhi. \|y 

, /3 ehminato , vcruin •J;' eli- 

minato , habetur haec : 

zjhi.a 

4bdfin,uftn.(i ^ ^ . 

' — 'Y' — " ^^^"^ utravis aeqiiatioiie, 

\p eliminato, ponatur c»=/3 fit J=: Y"bd,, umle 
obtinetur hoc 

Theorema, 

Si in trapezjo nnguli et ACD fint 

aequales inter fc, et funima unius et anguli com- 
binationis duobus redis aequales, erit diagonalis 
AC media proportionalis inter latera, quibus 
anguli ifti continentur. Per pofitionem priorem 
fit latus d —ffin.-^^j: {c/in. fB +f fru (/3 + ^1^), 
et latus b=-f{d Jin. (/3 + \^)-/j/J?J. dfrh(i; 
verum \f; climinato fit d:=. jin, cc: {b/In. /3 + 
///«.(/3-«)}, atque bzzf{fJin,cc'+dfm.i(i-oc)): 
d fuh /3. Pcr pofitionem pofieriorem fit latus 

( fin, tL — /; pn, (ot + •vp) ) 

d^f^ — -^^-rT" 

/; Jin, cc 

b — f^fn.^\j: {d fn.oc+ffn. (cc+^l^)), fcd 
1- • f r. ^ .(ffn.Q+b/hi.(c — B)) 

climuiato yp iit d=: J ~ --^ ► 

b Jin oc 

ct b =:f^Jiiu fn, u^+ffuu iu-l^)^ 

SchoU 
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Scholion IK. 
132. Aeqivatio hujus proWeiratis pro tra-* 
pezio directo valet in liypothcfi figiirdc con- 
llru(flae, cjuando perpendicuium cadit intra fii^u- 
ram, flve quando angulus ACB eft acutus , led 
exilleate eodem obtufo ct flmul angulo A 
nrajore quam ACB^ valet Jiaec acquatio: 
fdfiiK ( /3 + ) + Z; fin. ( /3 + ~ ) ~ f fn, xf/ 
+ /7;//;/. {-^T-' cc): Sin autem angulus /1Cli 
excedat augulum ^ valct Ivaec aequatio: 
fd fvu ( /3 + -4; )~bd fvK ( " i3 " xj. ) ~f\fm. 4/ 
' — fbyui, (ofr — \p). Generalis igitur aeqviatio 
pro trapezio direcio talivS e{l: fd fuh (^+^^) 
bdf iK (±« +/3 + \|/) :=rp4T'f^ f ny-<l^ + cc\ 

\r£ \|;/ 

Si trape/ium fit partialitcr inverfum ita ut totuni 

triangulum C/J cadat iatra triungulum -«^/ij' C 
cadeiite perpendiculo iiura iiouriiin, ct exi- 

fiente angulo A CD inajore quam anoulo B/ID; 
habetur luiec acquatio: fd [dk (fi — \);) — 
hdfiL{ii-a-^)~fb(iiK {a-\^A^)-'-ffrK \f/. 
Sed cxillente angulo ACl) minore, quam efl: 
augulus .S/i /9, caeteris nvanentibus iisdcm, ha- 
betur Jiaec aequatio: — fdfiiti'^ — (i)+bdfin. 

{•^-Vcc- /3) («+-4/) "///?^ \|> Qnod fi 

perpendiculum cadat cxtra figuram, fitque angu- 
lusyiC/J major angulo BAD^ ct fimui anou- 
lus AC B eodem major, Imbetur haec aequaiio: 
fd fiiL ( /3 " -4/ ) H- i rf/;/. ( 6^ + /3 — 4. ^ =//?w. 
(ct-\^) — //'*'■ '^l^' autcm anguius /1 C B 
miuor fit angulo fiAD'^ tcrminus prior dextri 
menibri etiam negaiivus erit; verum exirtente 
angulo BAD majorc, quam ell annnlus ACD, 
et minore cjuam angulus ACB^ liabetur Ivacc 

G 2 aequa- 
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aequatio : — fdfin. {-^ - (i) -^- b d ftiu ((y+yS-\^) 
— /A^^' (ctf - "4/) - f fi^^' Sin autcin ebdeni 
minor fit, haec obtinetnr aequatio: f dfn.^-^-fS) 
"bd fin, (oc+IB-^) ^-fb fm. (\^ — oc) +f^fn. \|/« 
Si trapezium fit totaliter inverllim , cadenteper- 
pcndicuJo intra figuram, htereAD extra Jatus 
ylB^ et Jatere C extra latus CZ?, ct exiftente 
angulo A C B majore, quam angulo B A fed 
iiiinore, quam fununa anguloruni -^^ C Z) et 
B A D^ habetur haec aequatio: /^/??^.(/3+"v|;) 
^bdfn, (/3+4^-a)=/i fn.(cc-4^)+f''/tn, y^. 
Sin autem angulus BAD excedat angulumJ?^C 
crit :/ d fn. (0 + - /; d fin. ( /3+\p -cc)^-fb fn, 
( \|/ - cc ) +/^/?^. \)/- Denique fiangulusy^C^ 
excedat fummam angulorum ACD et BAD 
habetur Jiaec acquatio: f dfin. (/3 + \^)+ bdjin, 

(oc-fi-^^-^f ^P^' {u-\\j)+ f f n. Qu od 
£i perpciulicuJum cridat extra figuram, prodit 
haec acquatio : fdjin. (/3+\jy) + b djin, (oj-|-/3+\J;) 
zzfbfi.iL{oc+'^) + f^fn.'^. Si trapezium ita fit 
partialiter inverfum, ut totum triangulum y^ij C 
cadat iutra tiiangulum ADC^ eaedem cum tri- 
hus ultimis aequationcs prodibuut, neque pJu- 
rcs jam allatis variationes locum liabebunt. Igi- 
tur aequatio omnium gcneraJinima repraefcnta- 
tur hoc modo: +.f d /27/. //Bdlxp^ +" b d fin. 

V\^ — 



ProbUma X. 



Fjg,X.i.. '3^ figura 

/JBCD Jnter hacc fcx 



quadrilatera propofita 
atus^i^=fl, CD=:d, 

diago- 
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diagonalem A C ~ft et cres angulos ^ == 
ACB==:u, ct deni^ue A C D=si^; ae^aa- 
tionem iavenire, 

Solutio. 

l) In triangulo ilniftro formo hanc ana- 
logiam: ABCq)' ACB (fm.cc) =AC(f); 

Jtn. B , conletjucntcr 

cof. B=.zz r-Ca^—f^f^t. d) 

a 

3) Ex his et ex finu cofinuque pnguli-<^CJ5, 
formo finum et cofinum anguli tertii in eodein 

triangulo, atque prodibit 

fm. CAB - ci)+ff^' ^ ^ 

a 

nec non 

a 

3) Ex his et cx finu cofinuque anguli A 
formo finum et eofinum anguli CAD in trian- 
gulo dextro, et ob C-^ 7) = C-^^ii, habetur: 

/«. CAB)^ ^^'^''^''^^''^ r{a^-fYtn,d)+ffn,otfm,yP} 

a 

Jin. ucoT. V(ci^— f^ p^i' cc) -ffi^- oc cos. cerox.\{/ 



a 



^fin/u'\-'^)r{a^-f'^fm.a^)~ffi}Uu ^ at^ 
— I U-J ^-~^:zfn,CAD 

a 

a 

. G 3 
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. ■ piu cc ^?/. \J/ Vifi^- f^ /iiu d) +/ /in. oc f^or, oc ftn, 
: : 

a 

'-coslci,^'^)r{a^-f-fm.(i)^4ftn.a^^^^ ^ 

: \ : —COS. L/iU^ 



a 



4) Ex his et ex finu cofinuque anguli ACD, 
formo finuni anguli D et obtineo: 
-fm.(icos.(cc^'yl^)KCa\f]fti,dy\/^^^^^ 



a 



' cos.l3/in.(o^+yP)f^(a\fyii.ol')-ffn.^ cos.(oc+\l/) 



a 



^->.(of+/3-|-x|/) ria^-fyn, oc')-fjtn,occos, (£)c+/3+\|/) 



a 



5) His fadivS iii triangulo dcxtro pervenio ad 

hanc an ilogiiim // C: fin. D ~ CD: fin. C A D. 

-finioc-^-fi+^^^rin^^-fp^^^^ 
f: 

^ -/«.(ctf+\)y) r{f^~ffin, oc)~ffm. aros. (05+ \J>) 

a 

coufequenter hnbetur: 

(fjin. {oc+-^ ) - dfin. ( oc+(2 f ) ) r(n V""/"' '^) 
s= f /tn. oc (d cos. ( cc+^+'^ ) - f cos. ( cc+^'^ ) QJ^' 

SchoUon 

134. Cuni fumma an^ulorinn B et D Cit 
-ZTT^oc-fi—^, erit/«. (B+D)=L^ fm. (a+jS+x^) 
ct foj-. (y/+/J)=:=: (c^j+y^+xl/), et cum fit 

Rn. B zz— et cos.Bz^— --^ ; ent 

a a 

fm. (B + D ~ B) z:=: fin. D 

j-ffinoccosXcc+$A-4^):/i n.(u+( 2'^^^ 

- . . 

con- 
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confequcnter ad eandem ac prlus , paullo 
brevius , aecjuationem pervenio : 

■ {fjin,(cc+>\j)-djin, (c^+li+4^))r(ct''~J^fm.ci) 

CorolL L 

§. 135. Ex Jiac aequatione Jnvcnitur efTc 

latus AE-a=:~ ^ : — — • atque 

ffin. {ci-\-^)-d fm. (a+/3+^j;) ^ 

latus D C =: d == 
_f{fm. C«+\f/) r(a^~fyn.d)+ffin. ot cos. (oc-V^) ) 

ftnJ.c^(i-\-^\j)r(a^fyndl+ffin.c^cos.^^^ 

CoroU, II, 

§. 136. Pro tangente anguli ^ obtinendo: 
+ ct rox. (£»+'4^) feparatis, et aequa* 

■ tione redudla obtinetur: 

tang, ( 06 + \); ) 
J d cos. /3 -/7/;r. cc) f+ dfuu /3 r ( -/^/n, a^) 

fdfiu.li + {f-clcos,(i)r{ci''-^fym.cc'') 
ct hinc ad angulum ipfum defcenditai^; 
-vj; ~ aiig, tmig, 

[dcos^ ^ffn, ^ ) /+ dfm. /3 r ( "/^ A"- ^^ ^) " ^ 
fd/i^(5+{f-dcoTl3 ) r{a^'fyn. oc^ ) 

Coro//. ///. 
137. Pofito ad abbreviandum fn.{oc+'^)^p^ 

COS. (ctf+4/)=?7., /«.(^^+/3+^1^1=7?/, fOJ^.^flJ+iS+^l/)^?^ 

Jtn.oc"h^ et fi^dis fublHtutionibus, crit aequatlo : 
{fp-dra^rin^-f-h^^^fh {dn^-fg)^ quac 
fumtis (juadratis, et operationc ad fincm per- 

G 4 duda, 



* 
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duda, abit in Ivanc aecjuationem c|uarti gradus: 



Scholion II, 

$. 138. Inter fex iilos cafus, qui in aequa- 
tione continentur, unus tantum eft Tetragono- 
nietriae proprius, qui per Trigonometriam non 
folvitur, et in Geometria pradica novum pul- 
chrum ct utiJe fiflit problema. caeteri quinque 
cafus utrique methodo et trigonometricae'^et te- 
tragonometricae fubfunt; fed ita ut per Trigo- 
nometriam brevius et facilius folvantur, quo- 
rum cafuum tres evolvi, quia ex nequatione fatis 
expedite fequuntur. Caeteros duos angulorum 
partialium ACB et ACD omifi, tum quod 
fint inutiles, tum ctiam quod operofius evol- 
vantur, et aequationibus non fatis fimplicibus et 
concinnis exprimantur. 

CoroU. IV, 

i-^g. Si anguli diagonaliter oppofiti A^ 
C fint fimul fumti aequales duobus redis, ut 
^uadrilaterum fit circulo infcriptibile , aequatio 
mutatur in hanc quadraticam: 

P'-zfdtos.^-\-d^-- -^ zzo, ex qua cbtinc- 

tur: f-dcos.Q+^^^r^ji^-d^P^^d^ Quod 

/in, u 

Ti angulus A C U - oc ponatur nihilo aequalis, 
abeunte quadrilatero in triangulum A C D^ 
aequatio pro diagonali in hanc abit; 
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d^fxn. -zfa^d fm. ^\jfm.{(i + ^) + fm. 
(/3+\|/)"=o, cjuae per divifa eft quadratum, 
cujus extracfla radix c[\f/in, ^^— d fii, {(^ + ^p)=zo 
adeoque, / yiw. zi— d fn. (/3 + 4') et y?//. 
Jiu, ([o + -p) =d: y',analogia trigonometrica, quo 
ergo aequatio et operatio verificatur. 

CorolL V. 

§. 140. Quod fi angulus A ponatur aequa- 
lis duobus redlis, incidente vertice A in diago- 
nalem B et trapezio in triangulum BCD ab- 
eunte, aequatio pro diagonali in hanc mutatur: 
f^±pd cos. /3 +/^ {d^ - fl") + zfifdfn,(cc-\-(B) 

: . — — - 0, 

fn.cci^ 

Scholion IIL 

§. 141. Haec aequatio novum folvit ad 
triangula fpedans problcma liujusmodi ; 

Si in triangulo ^ C-D detur latus CD^ ^^^g^- 
lus C ct a vertice C in latus tcrtium duda quo- 
jnodocunque reda C^, detur etiam fegmentum 
BE^ invenire retftam £C, et refolvere triangula 
partialia et totale. In triangulorum partialium 
neutro dantur nifi duo, nec in totali dantur nifi 
latus unum & angulus unus, & pars lateris altc- 
rius BE^ quod igitur problema vix uJla alia 
methodo, quam tetragonometrica, refolvitur; 

Coroll VL 

§. T43. Quod fi angulus totalis C, fivc par- 
tialis fimul fumti cc ^ ponantur aequales-duo- 

" G 5 bus 
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bus redis, Jateribus CB^ CD in diagona- 

lem B D incidentibus, et trapczio in triangu» 

lum abeunte , prodit haec aeqihitio : 



Scholion IV. 

14?. Haec aequatio quarti gradus folvit 
alterum novum ad triangula fpedtans problema 
tale: Si in triangulo ABD datur Jatus AB et 
angulus et a vertice A duda redu AK^ den- 
tur anguli partiaies apud jE, et fegmentum CD 
latcrisi?Z?5 invenirc redam A E et refoJvere 
triangula; quod probJema iiietJiodis vuJgaribu* 
non foJvitur. 

Corolt. VIL 

X44. Si angulus A ponatur aequalis tri- 
bus redtis, cadente vertice A fupra diagonalem 
BD^ i]itra vcl cxtra trianguJuin ^CZ?, et pro- 
deunte fic trapczio ex parte vel totaliter inverfo, 
aequatio pro diagonali AC talis prodit: 

- 2/3 dcos, 13 {d"- - cot. ocT) + zfa^ d coL cc 

a-d\os,{oc+fiT ^ , 

cos.(cc+[6) r i==o. Sed po- 

fn. ot, 

fito angulo totali C, aequali tribus recT:is, ca- 
dente C infra diagonalem BD^ intra vel extra 
triangulum T^^D, trapezio inverfo denuo pro- 
deunte,pro diagonaJi -^Clxabetur liaec aequatio: 

r 
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ftii. oC Jin. oc 

Dum igitur anguli vf et C crefcunt rigillatim 
fupra duos redtos per totum tertium quadrantem 
ad tres reflos, trapezia funt ex parte inverfa; 
ct fi angulus adhuc uJterius augeatur, trapezium 
inverfum continuat, doncc Jatera infcriora cum 
fuperioribus tantum aou coincidaut. 

Coroll VIIL 

§. 145. Si angulus CJ7=:« negativus po- 
nittur, ut tnangnlum ABC cadat etiam ad dex- 
tram diagonalis A C, liabetur aecjuatio pro diago- 
tiaii AC cxtra trfipczium cadeute hujnsmodi: 

fn , cc^ 

fv, cc' fn, cc 

atc|ue'hic eft cafus tertius, quo prodit trapezium 
invcrfum. Quod fi denicjue ponatur angulus 
^CZ)=/3 ncgativus , cadente triangulo ADC 
etiam ad finidrum di;.igonalis, qnarta vice pro- 
dit trapczium inverfuni , pro cujus diago- 
nali A C erit aequatio : 

f^~-2f dcos.li + f^^d^^^a^fn, icc^^in^ 

ph oc 

+ z f d fn, (^cc — /3 + ^^) fn, («s + -4^) 

' ■ Ini, oc 

fuv, cC' CorolL 



\ 
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CorolL IX. 

§. 146. Si anguli ^CB et JCDCint in- 
aeqnales et anibo latera trianguli unius intra trian- 
guJum alterum cadunt, trapezium erit ex parte 
inverfum, fed fl unum intra unum, alterum extra 
alterum cadat, trapezium erit totaliter inverfum. 
Quod fi vero anguli ifti fint aequales, prodit 
pro diagonali haec aequatio : 

Jin. 

_i — _ ^ ' ■■ I 0» 

fin. cc fih cc 

SchoHon V* 

rig.X.a. 147. Siquidem latera CD flnt Jn 

aequaJia, haec aequatio quarti gradus novum ad 
trianguJa fpedans folvit probJema, hujusmodi, 
Si in triangulo totaJi ADC datur Jatus D C ct 
angulus adjacens C et in triangulo partialiD^jB, 
latus AB et anguJus DAB^ et in altero par- 
tiali ABC^ latus A B Qt anguJus oppoiltus C^ 
invenire redtam A C, et refolverc triangulum. 

CorolL X. 

§. 148- Qsod fi anguIus-^C5 ponaturaequa- 
Its angulo A^ aequatio odavi CoroJlarii in hanc 
mutatur : /^- zf^ d cos. ^ +fd^--d' dfm. /3^_ 

fn.cc' 

Sin autem angulus ACD angulo A ponatur 
ae(juah*s 9 acq^uatio pofterior in hanc abibit : 
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/^-2/^ d cos. /3 + r (^^ — flV?^(ce+/3) ^) 

fn. 00 

Coroll XL 

149. Si anguli diagonaliter oppofiti 
A-, C ponantur fimul tribus rcdis aequales, 
prodit pro diagonali haec aequatio ; 
f"^- zP d cos. /3 + {d^ — cor. /3^) 

+ zfa^d cos. li-d^d^ 

=0, et u fununa angu- 

/?J. ^ 

lorum -.^ et A C B fit aequalis . duobus redli?, 

aequatio pro diagonali inutatur in hanc : 

f^-^zf dcos.^+f' d^-- d^ fin.Qi' 

— = o; fi de- 

f\i> CC^ 

nique anguli A^ ACD fint finiul fumti aequa- 
lcs duobus redis, prodit haec acquatio : 
- zf^ d cos. (>,J^f\d^~ a^ftn. ( ctf — /2^) ) 

fin. 

± 2 f dfm, {cc - Q>) - a"- d'' 

0. 



fm. cc 

Scholion T^I^ 

150, Si loco Jaterum AB^ DC aequa- 
tlonem ingredientium Jatera BCt AD adhibean- 
tur, ad hanc aequationem pervenio fimilem 
priori , et formaliter ct fpecifice eandem : 

{ffm. (ti+.i,)~bftn. C«+/3+x{>))r(r"-/>'-/3') 
zzffvh (B ib cos. («+/3+4>)-/^:oj'.(^+%j^;> Haec 

autem 
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autem ex priore prodit, fi litteris rf, iq^ 
fpei^live fubnituantur litterae (i<, r, proincle 
quod fupra 17. alTertum crat, liic confinnatur, 
cafus laterum dextri et finidri, et laierum fu- 
preini et iufimi noii effe formaliter et fpeciflce 
diverfos. Cacterum cafus, quo in uno trianguio 
aequationem ingrcditur Jatus alterutnim et angU" 
lus d-iagonali oppoljtus ia altero, a Ciarilf Lam- 
bcrt, fi acijuationis utllitatem refpicias , fatis 
rede practermilfus et rejcdus videtur, cum inter 
fex calus , cpi in aequatione contincntur, nulius 
fit tetragonometriae proprius: tamcn hi cafusfup- 
peditant aequationes tetragonometricas a caeteri? 
omnibus formaliter & fpecie diverfas , e quibus 
foiutionos eiiciuntur, quac trigonometricis paruin 
aut nihii cedunt. Si acquationem ingrediatur 
latu.',- fininrum prodit Jiaec acquatio: fJhL(i~ — a 

^/?)f/. ( «.+ /3 + cp + "4^ ) / 11' vero iatus fupremuiii- 
aequationeni ingrcdiatur, Juec prodit: 

SchoUon VIL 

i^r. Acquatio liujus problematis pro tra- 
pezio direclo valet iu hypothefi iigurae con- 
ftructae, exiftente fumma angulorum B et ACB 
redto nvajore; quod fi vero cadcm fit redlo mi- 
nor, ut cofinus fummae eorundem atlirmativc 
fit accipiendus, et praeterea anguius A exxe- 
dat auguium ACB^ iiabetur Jjaec aequatio*: 
ifjhu {■^-c^)- dfm. (/3+4/ -co)) r (a^ -f'M ot) 
=///z. cc {fcos. C \f> - oj) - cor. (/3 + -^- ctj"' ) ). Sia 
.flutem anguius A C B excedat angulum A 'i 
habetur liaec aequatio, fiqnidcm idcm minpr 

exifiat 
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Vxifliit funima angulorum A et A C Dz 

i^^fjiu. X (/ cos. Ccc-^p) — d cos. C/3+'<j>'-ctf)). 
Si vero angulus A C B excedat funim-jm 
angulorum A et A C habetur hnec : 

(V>.(«-%{/) + ^/>. ( c«-/3-^|/)) r(«V>''- « ) 
^fJin,u(fcosAcc~-<l')-dcos,{oc-li"-\p)). Efl igituc 
haec aequatio gencraiis pro onini trape/.io direcflo: 

C±fjm^(^cc±^py^^^^^ 

-f/in. ciC^fcos.Qc±.^+dcos.(dz0.iL'^±cc) ) 

Si trapezium fit paitialiter inverfum, ut to- 
tum triangulum A D C cadat intra trian- 
gulum A B C t fumma angulorum B et 
ACB exccdente recSum, prodit haec aec|uatio: 
(ffn. (oc+^l^)+d/m, (cc + ^~ (^^^rid^-f^Jin. a") 

= }ji/t, oc{-fcos, ijoc ^-•^'^'^-dcos. Ccc~\-^l'-/^y). Verum 

excedcnte rcdo fummarn angulorumi^ et ACB 
etfimul angulo^CiJangulum /i//D,prodithaec: 
(//«. {u-^)-dfrL(oc + lh--^\j)) r<ia'-jytn. a') 
-//w. cc{-fcos. Ca-v}/) + ^far. (cc + /3-\p)) 
Sed angulo B A D excedente angulum 
A C B^ Jiabetur haec aequatio : 

- ifP' (^"ce ) + d fm, ( oc+(i ) ) r{cc~r fin^ (^^) 
•=^ffin. cc{-f cos. (\|/-o5) + d cos. (oc+(i~~-^)). 
Verum excedcnte angulo BAD^ fummam 
angulorum ACB et ACD^ habetur liaec: 

- (//"• {•^-cc)"dfin. (^--oc- (i))ria'-ff}h d) 
~f fin. oc (- fcos. (^p- cc) +d cos. (•^-oc-fB)') 
Quod fi trapezium ita fit totaliter inverfum ut 
latus AD cadat intra latus AB^ ktus autem CD 
extra latus C-S, eaedem non aliae variationes 
occurrunt. Si trapezium ita fit totaliter inver- 

fum. 
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fum, ut latus-^D cadat extra latus ^5, latus' 
autem CB extra Jatus CD^ exiflente fumma an- 
gulorum BAD ctACB majore, quam rcdo» 
ct angulo BA D excedente angulum AC B^ re- 
currit aequatio hujus fcholii prima. Verum ex- 
ccdente angulo ACB^ angulum BAD^ fum- 
ina tamen angulorum ACD et BAD ipfum 
fuperantc; prodit aequatio hujus fcholii fccunda. 
Sed excedente angulo A CB non modo angulum 
B A Dt verum etiam fummam angulorum 
B A D ct AC D^ habetur haec aequatio : 
{fftn. ( ^ - ) - ( - /3 - ) ) r ( a^-rfin.,c^) 
-ffin. aQ-fcos.(o&--^) + dcos. («J-/3--4/). 
Caeterum exinentc fumma angulorum B et 
^CB redo minore, prodit aequatio in refolu- 
tione problematis invcnta. Generah^lTima igitur 
aequatio aliter exprimi nequit, quam gencralitcr 
exprclfa fuit pro trapezio diredo. 



CAPUT 
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CAPUT V. 

Continem novem p-oblemata tertiae clafir 
jjarticularis , fub priore principali 

contentae. 



Probkma XI. 

BL = b, c%oualem^C=/, angulum ^ = ^b, 
angulnm ^=a, et deni^iue angulum ACD^B' 
aeqnationem invenire. ^ 

Cum in triangulo finiftro fit * 

fn. cabJJ^i,, CA 5=ri^'>£) 

J f 

ex Iils et ex finu cofinuque anguli A, formo 

linum et cofmum anguli CAD in trianeulo 
dextro, et erit/«. CAB)=fn. (v|>-C^i?}= 

/ 

=>. C^D ; et cos. {A- CAB) = cox. (^-^ ~ CAB)=: 
^^J21:±r_(f' -l^yn. A') + b fm .^n^ 

== coj-. CAD. ^ 

2) Ex his et ex finu cofinuque anguli AC Z?, 
formo finum anguli Z?, qui igitur erit: 
^^/«^ar^ r(J^-b^fm.K')J^bfm.^ fm.^ (Jn. \ 

+ caf. ^ fr^.^rir—b ^ftn^—b cos.fi cos.^p Jin.K 

H — 



d: 
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■ fm. ( M)r(f^-bym.K^yb cos. (g+^P) /»■ A 

pt, D, 

3) His fadis in triangulo dextro pervenio 
ad hanc analogiam , A C: Jn, D — CD: 
fin. C A D h. e. fymbolis fubflitutis: 

■ ftn, -^rir — b^fi^^' h^)~b fm. A cos.-^ 

• _L ■_ — I "" ' ' ' 

/ 

confequenter habetur haec aequatio: 

(Id fin. ( ^ + ) —ffm. r — ) = 

= bfm. A f oj-. C /3 -[- ■vf/ ) -/■ co.r. -^) E. I. 

' CorolL I, 

§. 153. Ex hac aequatlone facillime obtinetur: 
latus C D ^ d ^ 

■ fifin.-^/r (.r - ^^Z"- ) — ^ /^»- A fo-r- ) 

(/34-v{/) Trir-h^-fm.-^) - b fm. X cos. (/3+-^)' 
necdifficulter invenitnr latus BC, cum fit abfo- 

iata operatxone ^==^^^..,7^:^) 

■ 1 

SchoHon L 

Wk. 

§. 154. Cum r(/^+^^' — V'^^^-^'^)^^ 

valor Jareris ^79, exinente angulo ^CZ? acuto, 
fed obtufo exifiente fit ?-(/" +^^+ ^/^'^«^./3> 
fignuu) autem negativum cofinus anguli /3 ortum 
fit e figno negatlvo fm.^^ et foj-. -^, fecjuitur fieri 
poiTe, iit figno etiam affirniativo afficiantur, qutsd 
igitur in eo cafu evenirc debet , (juo angu- 

. . ' lus 
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lus ACD ell: obtnfiis, confequenter aequatio ita 
genenilis repraefentatur : (i /7^(/3^-\//) 
r - A>. A;^) = bjiiu K {d cos. (/3-{-x^) +fcos.-^) 
Sed ob ambiguitatciii figni radicalis in fiiii/lro ct 
cofinuum in dextro aequationis iDenibro, fequi- 
turetiam accidere pofie, ut.aequatio repraefen- 
tandafit hoc modo: ~ ///?/2. (/3 

CorolL IL 

§. 155. Pofito ad abbreviandum /?«. C/3+-4/)=/7/ 
fOJ. (/3 + = 5 , /W7. = m , cox. = ?z , y?;?. a = A. . 
aei]iiatio prinio inventa mutatur, fadis fubflitu- 
tionibus, in hanc abbreviatam : (n? p — fm) 
rcr— F) bh idq—fn), ex qua, 
lumtis quaclratis , concinnationc et reduclio: 
ne, obtiaetur ]iaec aeqiiatio quarti maclus 
pro invenienda diagonali : 



m ■ 

2fd Ir CO.T. /3 — i^i^ h 



CorolL IIL 

§. 156. Sit ad abbreviandum quantitas fub 
Cgno radicali rif-hym.h^) = M. et pro ob- 
tmeado aiiguio combinaticniis liabetur haec aequa- 

M{f—dcos.(i-)-~bdfiu.dfin.(i 
ct liuic ipfc angulus A 

^ = cng. tang J£!!l':lj±/^J!M^ . 

M (/- d cos. [i)—bdfin.X fin. /3. 

H a Pro 



\ 
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Pro angulo B ex CoroJl, L flatim apparet clle: 

•'^' ' " ^ r (/^ + ^ + wj-. /3). 

Scholion IL 

157. Sex cafuum in aequatione contento* 
auni nullus eft Tetragononietriae proprius nifi. 
unus, qui obtinet ^uando diagonalis (^uaeriturj 
caeteri cjuinque utiiquc mcthodo ct trigonortie- 
tricae et tetragonometricae pariter fubfunt, fed 
ita ut tngonometrice fere facilius folvantur; 
horum cafuum quatuor evolvi, cum ex aequatio* 
ne fatis expedite fecjuantur, et per aequationcs 
fatis breves ct concinnas exprimantur, omiffo 
cafu, quo quaeritur angulus ACD, cum opero- 
fius evolvatur, et per acquationem quadraticam 
quidem, fed complicatam et haud fatis concin-^ 
nam exprimitur, Caeterum cafus quo diagona* 
lis quaeritur, in Geometria praflica fuppeditat 
problcma novum utile juxta ac fatis pulcljrum. 

Corolt. IV. 

158- SI angulus A fit rcdlus, aequatio 
pro diagonali, denominatore in unitatem ab- 
eunte, fit paullo fimplicior: f^-2pdcos,(i-\' 
f^{d^ cos. /3' - bVi"" ) + 2fd cos, - b^d^ = 0. 

Si angulus B redus ponatur, paullo etiam fimpli- 
cior efficitur, littera h in unitatem abeunte, 

r—zTdp + f {e — + 



2f d cos. a — 
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Si angulus A CD-fi fit redus, evanefcente cor 
fuiu, quartus terminus evanefcit, et aequatio 
mutatur in hanc; f^-tpdn •\-f(d'^n^-h^h'^^^ 



CorolL V. 



§. 159. Si angulus A fit .duobus redis aequa- 
lis, aequatio pro diagonali mutatur in hanc qua- 
di^aticam, trapezio in ](:riano;ulum BCD abeunte: 
(d ^fuh li^^b'-h^)^2fdb^ }f cos, d-b^d^ h^ = 
ex qua operatione abfoluta pbtinetur haec 
aequatio : 

b d h Q-b fm.K cos.^ ± fn.(i rCd ^ - byn\ ) ) 

Solutioncm continens, quae trigonometriae pa- 
rum vel nihil cedit. Si ponatur angulus B acqua- 
lis duobus redis, abcuntc fic quadrilatero in 
triangulum ADC^ aequatio mutatur in lianc 
quadraticam : /^- 2 fdp + d^ (/^ -^diif 

m nir' m 
unde obtlnetur: fni-dp^ etf: d~fm. (/S + ^^)- 
fn. \|> five d:fn.-\^ —f: pn. (^ + ^^)* analogia 
trigonometrica, qua igitur aequatlo tctragono^ 
metrica et operatio verificatur. 

CorolL VL 

160. Si angulus A fit aequalis trlbus 
reftis, cadente vertice A fupra diagonalem B D, 
intra vcl extra triangulum BCD^ et prodeunte 
trapezio invcrfo, acquatio pro diagonali fit: 

H 3 r- 



i 
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' h 

cos. 0-b^d^ zz 0. Si vero augulus B ponatur 
aequalis tribus reclis, cadcnte B ad dextrana dia- 
gonalis intra vel extra triangulum yl I) et 
trapezio inverfo denuo prodcuntc, iiabetur haec 
aequatio: p-^zpdp^r f {d^- f — h^^ + 



z 



2fdb^coT,(^^ b^d 

=— 0. 



Coro//. riL 

§. x6i. Si anguli A et ^C/J fimul fumti 
aequentur duobus redis, aequatio in hvinc fim- 
plieioremabit: p^f'b^h^+ zfdh^h^cos.(i^ 



b^'c{^ h^ 

-zz=:o, et fi ia hac fumtione angu- 



lus uterque fumntur reiflus aequatio fit : 
— f^b^h^ — b^^d^h^^zi^ 0, ex qua obtinetur: 

Quod fi iidem anguli ponantur fimul uni redo 
aequales, prodibit haec aequatio; f^ — zf^ d + 



m 



f^^d^^-V^h^) ^zfb^d h'-~b'd'' h^__ 
nf" m 

« ■ 

■ 

CorolU VIIL 

§. 163. Si in aequatione primo inventa po- 
natur fz:.:z /;, ut fiat TT {f"' — b"- fin, A^) == b 
jr( i — JiihK^) = +. bcos, A, acq^uatio mutatur 

in 
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ihhanc ab irrationalitate Jiberain: J+^yfc. 
cos, A — d cos. (/3 4-'^) fin- h:i.:^h fin. -vp cos, X- 
-i/m, AfOJ-.-vJ!; quae in hanc abit, adJiibito flgno 
affirniativo: djt?h (^ + \lj-A)=^^bJtn, (\J>-A), 
fed negativo adhibito figno: ///fw. (/3 + ^+^]^) = 
tzlyjiji, (X-^-yp); in cafu priore fequiiur effe: 
6;/?«. (/3+-v|y-A)-f/:/n. (-^^-A), at in poile- 
riore: b:Jin, (fi ^ + \l/)== d:Jn. {\p + X). 
Prior analogia valet quamdiu ougulus D elt mi- 
nor duobus redis, five quod eodem recidit, 
quamdiu anguJus A C D = 0-, eil affinnativus, 
quod fl vero nianentibus caeteris fiat D major 
duobus redis, cadente D uJtra diagonalcm intra 
trianguJum finiflrum, five anguhjs ACD^nt- 
gativus, vaJet etiam prior aequatio pauUuJum 
immutata, ut fit : d Jin, (/3 + \jy - A ) =; bjm. (A-^sj^). 
Idcm cafus etiam obtinct, fi angulus B uJtra dia- 
gonalem quomodocunquc cadat- Scd analogia 
pofierior vera non efi, nifi angulus B fiat duo- 
bus redis aequaJis, quo in cafu trapezium abit 
in trianguJum dextrum, et analogia liaec trigono- 
metrica tunc obtiuct : b:Jin, (/B-l-^l^)^^ :ftu -^. 

SchoUon IIL 

163. Liquet ergo pofito fignum ne- 

gativum cos, A efle rejiciendum, cum enim trian- 
gulum^C^ fit redilincum , ficri non potefi: ut 
angulus uterque in hoc triaugulo adjacens lateri 
AB^ fit obtufus, -cos, A angulum - B obtu- 
fum indicante. 

SchoUon IV, 

§. 164. In aequatione, quae in folutione 
problematis fuit inventa pro trapezio direc1:o,non 

H 4 aiiac 
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aliae variationes occurrunt, quani quae ex ambi- 
guitate figni radicalis et cofinus oriuntur. Qul)d 
fi vero trapeziiini ita fit partialiter inverruin, ut 
totum trianpulutn y/.DC cadat intra triangi^|uin 
ABC^ exiftente angulo ACD majore quam 
angulo B A D ^ liabetur Iiaec ^fequawo ; 
(^dfm. (^^^)^^ ffin, ^P) nr—b^w, A^) = 
tz-^b /in. A Qd cos, C/3~x^ ) -j-f ^os. ^y). Yerum exce- 
dente mguio BAD an^ulum ACD^ haec habetur: 
idfin. rif^—b^-fm.K'')- 
~::zb lin, K (^d cos, ( \{y — /3 ) + /" cos, \f/ ). Eaedein 
aequatione.s recurrunt, fi trapezium ita fit tota- 
liter inverfum, ut Jatus AD cadat iiitra latus 
yA B , Jatus autem CD^ extra Jatus C B. Sin 
autem trapezium ita fit totaliter inverfum ut Jatus 
A cadat extra latus A B^ latus-^ftutem CD 
intra iatus C B , liabetur haec aequatio : 
(^djin. (/3 + ^1/) r(.r~A>.A^) = 

::zb/ln,A{—dcos((B + -^)+fcos,y^y Q|-iod fi tra- 
pezium ita fit partiaJiter inverfijm ut totum trian- 
gulum A B C cadat nitra trianguhjm A D C, 
cadem acquatio recurrit, ncque praeterea aliae 
variationes occurrunt , nifi quae 'ex ambigui- 
tate figni radicaJis Gofinuum oriri polTunt. Ge- 
neralis igitur aequatio erit hujusmodi: 

+ 4/) T/>.\p)rcr-^"-/aA")r 

= ±.6>i.ACdlAcox. (/3il\^) +fcos.y\f). 



I '' ' 

! 



Prqblema XII. 

Fig.XIL In figura quadriJatera C-D/ hi- 

ter haec fex, Jatus ^ii-a, BC=^b^ CD = d^ 
diagonalem AC=: f^ angulum A=-^^ et deni- 
que angulum ACD-=^(i'y aequationem iiivenire, 

Solfitio, 
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Sohtio. 

i) Demiffo ab angulo B in diagonalem per- 
pendiculo, cum fit per Kleaienta Geoinetriae 

fegffltentum Ab = y — , erit perpendiculurii 



Jib=. — ~ =A brevitatis gratia, 

ct in triangulo BAC formo hanc analogiam: 
A B (a) = Jin. B A C: h ^ hinc fecjuitur efTe: 

rm.BAcJ^ ct cos, B A cJ' ^""^'^'^^ 



a a 



V 



3) Ex his et finu cofinuque anguli A formo 
finum ct cofinum anguli CAD et invenio: 

>. {-^-CAB^ J ^ J -^r: fin.CAD 

ct cos,(-^. CAB)^ ^ ox.C^D. 

a 

5) Ex his et ex finu cofinuque anguli A C D 
formo finum anguli D, qui igitur erit: 

^fm. /3 cos. r (rt^ - h'') + hfin, (i fm, + 

a 

cos. fm, r — h^) — h cos, /3 cos, \f/ 

>^+-4.)r(a^)-/KOx.(3 + ^J.) 
~ , — Mfj^ iy. 

O 

4) His fa£tis in triangulo dextro pervenio ad 
hanc analogiam : A C:fm. D-CD:ftiu CAD, h. e, 

^^fn. (f ^ + ^) ria^-h^) — hcos , (/3 + ^^) ^ 

H 5 =rf: 
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fm. xi/ r^C «^-^^) - h cos. -d/ , r 

trf; ^ ^ ■ uncic confequitur 

a 

fore: (^/7«. (/3+\^) —fJn.yP) r{a^~h^) =; 

Coro//. J. 

§. i66. Qnia d non contlnetur In h^ cx hac 
aequatione facillime invenitur latus Z)C cum ilt 

d ^ />■ 4^r(^^ — A-) — /ro-r. ^f/ ^^ 

(/3+4/) r(fl^-A")-// f ox. (/S+^|/) 

Sit ad abbreviandum d f ihQ(i'\''\]j)-ffin,-^~M:^ 
dcos.((i + yp)-f cos.-^l/^zN^ et erit aequatio ab- 
breviata: Mrict^—h'')— h N, ex qua fubfti 
tuto valore ipfius et operatione abfoluta, ob- 
tiuetur haec aequatio pro latcre 

cx eadetn' acquationc invenitur 

latus ^5= .--^^-^- =a. 

CoroU. 11. 

167. Pro angulo A obtinendo habe- 
tur haec aequatio : 

( d cos. (^~f) h~d fin. /3 rO^-h^) 
tang. ~ hdfm(i+f,dcos.(b-f) r(a--h^) 

et angulus ipfe 

( d cos, lB~f)h'—dfm.(2» r ( « h^) 

''%rf>./3+ {dcos.a-f^l^V) 

Coroll. 



1 
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CorolL IIL 

§. i68' Pofito ad abbreviandum fox. (/3 + \{/) 
=:5f, cos.-^zzn, aequatio pro diagoivaii ad fex- 
tutn gradum afccndit et cfl hu)usniodi: 
f^-'ZfUicos.[>,+2{fr~h'') 4^ cos,(h(^a^^b'-) 

+ rf^ 

/3+2^^ (fl^-i") cos. /3 (^''-^^0+^^ (a^"i*)=o. 

Scd in eo cafu, quo y^B aequatur^C, ut fit 
a=:b ct triaugulum A B C aequicrurum, aequ;itio 
jiiultLim contmliitur, et ad quartum gradum de- 
fcendit, utfiat: p^zfdcos.f^+f^Xd^^^a^^n^) 
'^-Sfa^d n q-^a^d^^if^^LO, 

ScliQUon /• 

i6g. Inter fex illos cafu», qui in aequa- 
tione contincntur, aon datur nifi unus Tetrago- 
xiometriae proprius, qui tunc obtinet, quando 
ex diagonali quaeritur conftrudio figurae, fed 
dolendum acquationem hanc cfl!e fexti gradus et 
iiimis complicatam, .ut ad praxin fit pnrum utilis, 
cum tamen liic cafus problema fuppcditet inGeo- 
metria pradica novum utile fimul et fiitis pul- 
chrum, caeteri cafus quinque utrique methodo 
et trigonometricae et tetragonometricae fubfunt, 
fed ita ut triponometrice facilius brcvius et con- 
cinnius folvantur, quorum quatuor evolvi, quia 
ex aequationc haud ita operofe confcquuntur. 
Quintum confulto omifi, qui obtinet pro inve- 
iiiendo ^ingulo /?C/J, qui ex acquatione operofius 
evolvitur, etper aequatioaem magis complicatani 
exprin)itur. CorolL 
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170. Si ponatur anguJus A aequaJis duo- 
bus rcdis, trapezio in triangdum BCD ab- 
eunte, aeqiiatio paululum mutatur in iis termi- 
nis , in quibus occurrunt litterae n et cum fiat 
priorr:-?, pofterior =-£:oj-. /3, et continet folu- 
, tionem probleniatis novide trianguJis liujusmodi: 
Datis in triangulo Z?CZ? Jateribus ^ C, CD^ et 
parte Jateris tertii BE^ ct anguJo ECD^ parte 
anguli C, invenire retflam A C, et refoJvere 
trianguium tum totaJc tum partiale. Si in lioc 
cafu fit AB aequaiis BC^ aequatio quarti gradus 
prius inventa pauiuium immutatur , ut fiat : 
p-zf d cos. fi-i-nd^-^a^^+Sfa^^d cos. /3 - 

Coroll. F. 

§' ^l^' Quod fi angulus ACD evanefcere 
ponatur, abeunte trapezio in triangulum ABCy 
aequatio primo inventa , in Jianc mutafur: 

fin. \p Tip^-h^) = h cos. \|;, fi vc tafig.-^ r(a^-A^)= h 
■et brevitatis caufa pofito tang» / , abfoJuta 

Operatione habetur: /= • » 

live quoniam KCt^+i) eft fccans anguli A, crit 

fzzz: ^ ^ — 2Jl^, quaeinlianc 

mutatur: f=:acos.'^+_TCb^'-n^Jin.^lj''J. 

Scholion II* 

173. Suppedltat haec aequatio novain 
folutiouem trianguli ABC^ nam in eo cafu quo 

ex 



IN TETRAGONOMETRim. 125. 



cx datis lateribus A BC^ ct angulo BAC 
quaerendum eft Jatns tertium A C, ad idem com- 
muni metliodo folvendum, duabus analogiis opus 
cft ; tamen mcthodo tetragonometrica haec folu- 
tio facile obtinetur, nam demillb ab angulo B^ 
in latus quaefitum perpendiculo Bh^ ftatim ap- 
paret fegmcntnm Ab efle = a cos, yp et fegmen- 
tum alterum b c^J^fb^ — a^Jin.^l/^J et confequen- 
ter fore in cafu anguli A C B acuti Jatus 
f^^acos.-^ + f^Cb^-a^/n.^l^^^J^ fed in cafu ejus- 
dem obtufi obtinet fignum negativum, ut fit 
y = cos, ^ Y' (b^ - a^Jin, Verum ex . 

aequatione generali hic cafus particularis opero- 
iius elicitur. 



CorolL VL 

173. Si anguJus A ponatur aeqnalis tri. 

bus redlis, cadit vertex fupra diagouaJeni ^Z> 

intra vei extra trianguium BCD^ et prodit tra- 
pe/ium vel ex parte vel totaliter inverfum, fed^ 

aequatio generalis fit paulio fimplicior, cum dup. 
terminl, in quibus occurrit n = cos, \[/ evanefcant^ 
Sed in hoc cafu, Ci Cit A B =z B C; aequatio 
quarti gradus fit etiam pauUo fimpllcior talisi 
/''-^/'dcos./B+f^d^-^^^^dyu./^^zio. 

SckoHon IIL 

174. In aequatione, quae in refolutionc 
problematis fuit invcnta pro trapezio diredo» 
siliae variationes non occurrunt, quam quae ex 
ambiguitate figni radicalis et cofinus oriuntur, 
et in Jittera prout perpendicuJum cadit infra 
veJ cxtra figuram. Quodfl vero trapczium ita 



i 
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Ht partialiter inverfum, ut totum triangulum ACD 
cadat intra triangulum ABC-, exincute angulo 
ACD miijoie, quam auaulo BAD^ habetur 
haec acquatio: (^d Jin, — 'vj/) 4. f fm, \p) 
TCa-~hl) c=hQ~d cos. ( '^--^ ) + fcos.-^ ). Sed ex- 
cedente anguio Ji A D angulum A CD, haec ha- 
betur: (-dfn. c^P- /S) +/>V/.^i/)r{^^^-A^J = A 
(-iw. (\J/-/3) +/cf/x.i^). Si trapezium ita fit 
totalitcr inverlum, ut Jatus AD cadat intra Jatus 
j^B, CD vevo extra CB^ eaedem aequationeS' 
recurrunt. Si trapezium ita fit totah*ter inver- 
. , fimi, ut Jatus AD cadat cxtra lalus AB-t etiatus . 
, CD intra Jatus obtinet haec aequatio:' 

Xdfn. (;S + ^P) — //«•'J^) rfn^ — h^J^k- 
(j-cns. C/S+^l^) +/'^0J'. i^). Eadcm acquatio 
recurrit, fi totum triangulum ABC cadat intra 
triangulum -^/JC Praeterea nuJlae vaiiationes 
occurrunt, nifi quae ex ambiguitate figni radi-; 
calis et cofinus naturae oriri poiTunt , quare., 
generalis aequatio erit talis pro omni tra- 
pezio lam . dircclo quam inverfi) : 
\±dfm.^±.'J^y^ ffm. \f/) r (ci^-h^J ^ h 

■ 1 

Probtema XIII, 

Fig.XIII. §. 175. In figura quadrilatera ^-BCD, in- 
ter haec fex : latus AB = a, C D-d^ diagona- 
lerh A C =^ f> et angulum y? = ^jyV ^ == A et 



ACD=:{2; aequationem invenire. 



Solutio, 
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Sotutio. 

Cum fit in folutionc fexti probleniatis ($. 68.) 

- . r CAT^ ^ ^+^ ^ nr-''^ . ) 
inventus LAD ~ --^; — ; ^ 

^ a RnWK tos. (A+%L) . . - 
^ et praeterea inveniatur elle 

- f 0/. ( A + \p ) r (/' — - ) 



f 0/. CADzi 



f 



+ a >?7Z. A ^;/. ( A + \t') ^ ^ 

~ 9 ^ colmuque an- 

guli ^ CZ? forxnatur finus anguli qui igitur 

. . ->.i3'rox,(A+^]/)r(/W>.A") 
jnvenitur efle: =:-^^ ~ 

~ coj. i3/». (A + %|>) r{f--a^ftn, A^) 

- 

yffi. A /S /«. (A+\|/) - « /7/. A cos, /3 coJ". (A+\p) 

+ . 

— /• n — >-(/3+A+-^)r(r-«>^.^') 
~Jm.U~ 7 — 

/ 

— a/ii. A cox. (/^+A+^j^) . . , , 
. -j. . , iii triangulo a?x- 

tro pcrvenio ftatim ad hanc analogiam : 
A C : /«. n = C D: fin. CA n, i. e, 

— ^». C/3 + A + ^j/) r ( r — «' /«• A '> 

J: __ 

a Jtn. d cos. ( ^ + A + •vj^ ) 

/ 

-/». (A+^//) rif-d^ftn. A^) - fl /fff. AfOJ-. (A+\l) 
rf; ' ~ 1 , — 9 

f 

ct 
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et confequenter Iiabetur liaec aequatio : 
(/ frt. ( ) - d fin. ( /3+A+^|/ ) ) r (/^-«>i.A^) 
= afin.K (dcos. (/3 + A+i|/; — /foj-. (A + \|/)) 
E. I. . 

Scholion L 

■ 

-176. Fonnato ut prius finu anguli CADy 
€t formiuis ut lupra ProbL V^L 68.) rinu et 
cofinu angtili ACH^ cum Jiybeantur nomina 
primitiva angulorurn A^ A C erit no- 
xnen derivatit^tm fuiTtlTiae angulorum reliquorum 
A CB + D '=z2-7r~0'-?i~^7 et confequenter 

fin. iACB+D) =- fin. ( /3+AH-^)> et cos. ACB+D ) 

^Xfl-^^-C/S+A+x^^-jquare ex hi.se'" ex finu cofinucjne 

nnguii ACB, formo fiWz^fru {ACB+D-^ACB"-) 

_ — fin, (/3 + A + 4/)'r - (/^ — fl^ A^) 

— j— 

— a ph A cos, (/3 + A + ) 
utfupra, ad eandcm aecjuationem pervcnio. 

Coroll. L 

§. 177- Ex hac aequationc facillinie' ottU 
netur vaJor Jateris CD pcr Jianc aequationem: 
^_ /(« Jin^ K cos. (A+^^)+ /«'(X+-4^)rC/^"fl>/A ^) ) 

'^a/m.Acos.(/3+A+\l^)+/itiX/2+h+4')K(^^^^ 
ct lateris ^ per I)anc alteram: 

>. A r (/' + ± 2/rf f oj". /3 ) 

CorolU 



et facflis reJiquIs, 



i. 
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CorolL IL 

178. Pro angulo A invenieudo ha- 
betur haec tieqaatio: 
tang. (A + v(/)== 

"{ d cos. ^^f)r{f^'a^fin. A^) - adjhuKfuh /3 

et confecjuenter ipfc angulus hoc modo ex- 

priniitur: 

■vjy ang, tang. 

a fin. A ( /- d co r. /3 ) - d /in. /3 r (/^ - ayn, A^) 
(d^B^^f^^ 

CorolL IIL 

§. 179. Pofito ad abbreviandum fnng'. fA+\pJ 
== ^ r (/^ - d^fuL A^ ) = K~h, fin. (2 = .r, 

cof, /3 = r / — fi^fhrtiturionibus et trans- 

pofitionihus fadtis , erit aequatio abbreviata : 

CMt + a li) rO - x^J -CMt + ahJ /- (7W ~aht )x, 
et rurfus ad abbreviandum pofito. Mt-^ 'ah:zl\ 
M-ahtzz^, erit aequatio ahbrevinta Pr( i-x^) 
:=:Pf ~ Qx, cx qua operatione abfoUita obtinetur 

/PQ±/-^r(PW/^P') 

Jiaec aequatio: jc= = 



i^rTTii 



$. igo. Ex corollarii primi acquatione pro 
valore lateris AB invcnta, eliminatis fecundis 
dimenfionibus aaguU B-=iK>, apparet in numera- 
tore et denoiainatore unam dimeufiouem iuclifc 

I iit 
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et confequenter pro angulo B aequationeni fiin- 
pliceni tangentiaJein inveiiiri polTe, quac finuutn 
feparatione et redudlone fadla invenitur' elTe: 
tang, K ~ 



a rCr+d'±zf dcos.fi )-{fcos.4j-ti cos. (iS+%jy))/ 

Coroll F. 

§. igr. Si in aequatione primi eorolJarii 
ponatur ad abbrcviandum fin^K^h^f n^ fA+xJ^^w^ 
Cf^ + >^ + -^^J =p, erit fadis fubftitutionibus 
/ (f m - dpj 

ex qua operationc 

hTCf^+d^^z fdcosS) ^ ^ 

abfoluta obtinetur pro diagoiiali haec aequatio 

(juarti gradus: - zf d p + jd ^ + 

za^fdh^cos.Qi--m^d^h^ 



0. 



Schollon' II, 

§. 182. Ita fex cafus, qui in aequatlone 
contjnentur funt evoJuti, quorum ultimus unicus 
Tetragonometriae proprius, fuppeditat problema 
in Geometria pradlica novum utilc , juxta ac fa. 
tis pulchnim, quod trigonometrice minime fol« 
vitur. Caeteri quinque cafus utrique methodo 
ct trigonometricae, ct tetragonometricae fubfunt, 
fed ita ut trigonom^ctrice fere facilius ct cxpedi- 
tius folvantur, quos ideo evolvi, quia haud diffi* 
cuitcr ex aequacione eruuatur. 

CoroU. 



r 



1 
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Coroll. VL 

§. 183. Si anguli A et .B ponantur acqiialfes 
duolius rcdis, ut prodcat trapczium parallelarum 
bafium^D, jBC, aequatio in foJutione invcnta 
mutatur iu hanc: d Jin.fiT^if^ — a^jin.}\)--=. 
aj}n.?^{f — dcos.fi)^ vel etiam hanc: d Jin, 

obtinetur hacc analogia: afn.h^VQf^-ct^fin.d^) 
'^djiii.(i:f -dcos.^^ quaehoc fuppeditat 

Theorema. 

In trapezio parallelarum bafinm cft iit perpen- 
dicnJum in triangulo finiflro ABC, ab angulo 
A in unam parallelannn 7iCdemiflum ad redam 
C^, inter fe ct Jatus dextrum interceptum, ita 

pcrpeudicuJum ab angulo IJ trianguli dextri iu 
dlagonalciii dejniflum, ad paitem diagoualis Ad 

intcr anguJum A et fe interceptum , unde ftatim 
fequitur trianguJa AbC tt ADd elTe fiuiiJia.. 

Scholmi III. 

§. 184- Hujus thcorematls demonftratio 
fynthetica ftatim apparet. Cum enim per hy- 
pothefin fint paraJJeJa Jatera AD, BC^ erit an- 
gulus DAd aequalis anguJo ACb, Sed ob nor- 
maJesy^^, Z)rf erunt anguJiv^Z^C, AdDtQ^Wy 
ct confequenter aequales, cum igitnr triangula 
AbC-i AdDfim redlanguJa et acutangnJa, ter- 
tius anguhis tertio aequatur, et confequcnter 
habent latera homologa proportionaJia, et fimi- 
lia f 

I a Cornll. 
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CcrolLFIL 
§. i8^. Cum ad abbreviandum pofitum fit: 

h\ cafii corollarii fcxti aequatio pro diDgonali iii 
haiic mutatur : (d^ fin, /3 * • — fm. d^)±i 
zc^fd fm. cos, (i-a^ d^fiih d^ = unde opera- 
tione ad fiiiem perduda elicilur pro diagonali 
in cafii parallelismi laterum y^Z?, BC^ haec 
aequatio quadratica impura. 
' a d fin. K {:\ia/in. h cof. 0± fm. /3 Tid^^-ayn. 7^)) 

( dfuu (3 + af u,K) (d fin, /3 - a fn. A ) 

CoroJU VIIL 

§. i86. Si angulus ^ fit duobus redis acqua- 
Y\s\ lateribus AB^ A 77, in diagonalem BD 
incidentibus, et quadrilatei o in triangulum 5 CZ? 
abeunte. aequatio pro diagonali in hanc mutatur: 
f^-zf dfm,(Ct>+K) -^- f^ id^fm. + fl^> 

^^^ta^^^^^^H^^^^^rt I j ^^^^^ ■ - - a 

fin.K fn.K^' 
^zf d cos.fi —a^d a o. Si vero angulus B po- 
natur aequalis duobus redis, Jateribus AB ^ B C 
in diagonalem alteram AC incidentibus, trape- 
zio iteruni in trianguJum-^^£)C abeunte, acquatio 
pro diagonaJi abit iu hauc : f^- z fd fin. (/3+\f/) + 

' — — - — rr" • ^inde eh- 

c\tm fjin.-^f" d pL (/3+4^) et confequenter habe- 
tur haec anaJogia trigonometrica : //ySVz. (/3+^^) 
rrf: qua igitur acquaciones ct operatiouc» 

verificantuir. 

SchoL 
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■ 

SchoUon IV. 

§. 187. Aequatio pro cafu anguli A duobus 
rcdis aequalis, iiovuni prorfus ad triangula l|)e- 
dtans folvit problem^i hiijusmodi: 

Datis in triangulo HCD^ J^ngulo 5, latere 
CD^ angulo partiali J^CD^ et parte£// Jateris 
BD; invenire^C, et refolvere triangula, quod 
problema alia ^iietha^Q Cj.uaft; tetragonometrica 
non folvitur, . 



Corolij IX, 

§. 188« Si angulus A ponatur aequalis tfu 
bus rcdis, vertice fuper diagonalem intra "vcl ex- 
tra triangulum BCD cadentc, et trapezio in- 
verfo prodeunte, et jid aequiition^m a{>breyian- 
dam fiat cos, h=- k, cor, (/S+A) = iaug, \ = ty 
fiet aequatio pro diagonali : — z d li 

+ /^(^/^ n''-a^e)±zfa'decos.(i--a'd^e=.v 



Si vero angulus B fit aequalis tribus recflis, ca- 
dente vertrce B ad dcxti*ana diagoilaJis AC-i intra 
vel extra trianguluni A D C^^ trape/.io inverfo 
denuo prodeunte, pofito ad aequationcm abbre- 

viandam cox. ( /3+\p) v '^^-!'- '4' ^ acquatio 
pro diagonali abit in hanc; f^-zf^dq-^' 

r 

P (^d^ f -^a'') ^ zfa^.d cos.d —a^-d 



2 



Corotl. X. 

r 

§• 189. Si tres anguU finiul fumti: -^^, 7?, 
jfi G D ,fint duobus redis aequaies , aequa- 

1 3 ' tiO 
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2 



tlo pro diagonali in hanc mutatur : 
P-P^h'' ^zfa^^dh'' cot. /3 — a^-i^ h 

Si angulus ponatur recHius, prodit i-urfus 
aequatio pofterior coroUarii praecedentis. Si vcro 
angulus A ponatur redus, prodit rurfus aequa- 
tio prior coroliarii praecedentf.v. Sidenique angu- 
InsACD ponatur redlus prodibit.haec actjuatio: 

a^- d^ h^ 

0. 



m 



CorolL XL 

190. Quod fi angulus ACD fit nihilo 
aequalis, ut ex trapezio fiat triangulum fini(\rum 
ABC^ aequatio pro diagonali in hanc rnutatur : 
- zfdi^ f^d^-a^h^^^^^z fa^d ~ a^.d^ h^ 



2 

= 



quae per diviforem quadratuni — zfd+d\ 

divifa, dat in quotiente f^ r-~ O5 unde fit 

m 

f pn. (A+\p) =: a frk A, et analogia trigonomc- 
inc3f:fn. A = + quo ipfo operatio- 

nes verlficantur. Si vcro angulus A CD fit ne- 
gatlvus, cadente iatere CD ad finifiram diago- 
naiis intra vcl extra triangulum ABC^ et trape- 
zio inverfo prodeunte, aequatio (§. 175.) muta^ 
turih hanc: (ffn.(h+yp)-dfn.(\+^^(BO 

y (/"' - ^^/'^- ) ^p^' ^ ( ^ ^^^^ ( A + 4^ - /3 ) 

—fcos, (A + \I/). Sed acquatio pro diagonali 
coroU. V. manet invariata, nifi quod in quanti- 

tate per exprelTa pro + /3 fubflitucndum fit -/3. 
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SchoUon V. 

§. 191. Acquatio hujus problematis in refo. 
lutione iuveata pro trapczio direclo valct in hy- 
pothefi figurae conHnidae, nimiruin, quando 
fumma angulorum B et ACB cxcedit reclum. 
Si vero minor retfto fit, ct angujus BAD 
cxcedat anguium B ; valet hacc aequatio r 

{ffm. (^^\j-K)-dfm.{ /3+x|>~A ^^rCf"- afm. K^) 
:=.a fm. A {fcos.{y\j-h) — dcos,{[ir^y\j'-K)); 
Sin autcm angulus B major fjt angulo A^i 
tamen minor fumma angulorum A et ACD^ 
locum habet haQc aequatio : 

iffm. ( A-^J> ) + i fm. ( i3+%Jy-A ) ) rCf " 
z=;=iafm. Kl-fcos. (A--4^) + rf ^oj-. ()S +i|>-A)); 
Si vero etiam eandem cxcedat, haec habetur: 
ifjtn. ( A ) - rf/?^. A - /3 - ^f^ ) ) rCf - ctyn. K^) 

— a /itLK (r-fcos.iK-^p) + d cos. (A-j3-*v^))» 
Aequatio igitur pro trapezio diretfto gene* 

ralis eft Jiujusmodi ; 

CfMK+yl^Xfdfnyii+^+KXsrCf'^^^^ 
^-A/ \K-yi,-[i/ J 

c: fl A C ±/f 0/. ^A+^J/^ 4:^/ cos, ^/3 + -vl/ ± A^^ 

Si trapczium fit partialiter inverfum ita, ut totum 
triangulum ADC^ cadat intra triangulum ABC^ 
exiftente fumma angulorum B ct A CB redlo 
majore et fumma angulorum A et B exceden- 
te angulum AC D; habetur haec aequatio : 
CJfin. ( A+\|> ) + d fm, ( A4 "4^-/3 )) rCf^-ciYm. A^J 
= «/».A(-/w.(A + ^]>)+ dcos. (A + \|/-/3)) 
fed excedente angulo-^^CZ? fummam angulorum 
A ct jS, habetur hacc caetcris mauentibus iisdem; 

I 4 (Jfm. 



I 
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zz=z a puK {'fcos. (A + ^^^ + cos,X[i-K^'^)). 
Si fuitihiaanpuloriun j9ct//C/5 fit rcdo ininor, et 
anguJus ;^minor aiigulo 7:/^ Iiabetur haec acquatio: 

=zz ajin. A ( -//roj-. ( A - \j> ) + a f or. ( /3 4, a - \).' ) ). 
Sin autein caeteris man^ntibus iistlem, angu- 
lus excedit angulnm B ; habetur haec : 

(fJinSi^K) + djii{:( /3 + A - ^fO ) r (/'-«>. A^) 
dfit-'K- i fcos, ( \{^ - A ) — ^^^a ( ^ + A - \{^ ) )• 
Qu^od fiv vero etiam excedat fummam angu- 
loruirt ct ACD; hnbetur hacc : 
{fjin. (■^~'K)-dfui.{^-[i~K)) rir-a^F-n, K^) 
'—a-fnK K {fcos,(^-K) — d cos, (^/-/B-A)) 
Si trapc7.ium ita fit totaliter inveifum, ut latus 
Z? c-adat intra Jatos AH; Jatus CD extra la- 
tus C7i:^ eaedcm aec[uatioaes recurrunt. Si tra- 
pe/-iom "ita fit totaliter inverfuni, ut Jatus A D 
cadat extra latus A li^ latus autem C D ex- 
tra Jatus CB; prodit haec aequatio , exceden- 
te fuhima anguJorum B et /1 C-B.retilum: 
{-fftn. (K + ^)+ dJin. (^+A+\P;) r(,r-</m. A^) 
^^apLh {fcos. (K + ^) — dcos, (f?, + K+-\p))^ 
cjiiae nbn nifi fignis omnibus coutrariis diffeit ab 
aequatioiie, quae in refoJutione problematls fuit 
inventa. Quod fi vcro cadem fumma fit rccSo 
niinor, reproducitur aequatio hujus fchoJii pri- 
nia, fiquidem anguhis excedat ^uguJuni B^ 
fin autem anguJus B excedat anguhjm A^ rninor 
autem exi/lat fumma angulorum A^t ACD re- 
producitur hujus fcholii aequatio fecunda , cum 
fignis coiitrariis. Quod fi vero angulus B excc- 
dat non modo angulum A ^ fed etiam fummam 
anguJorum^i etv^ CjDjreproducitur hujus fchoIiL 

aequa* 
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aequatio tertia cum fignJs contrariis, SL trape- 
zium ita fit totaliter inverfum, ut totum triangu- 
lum ABC cadat intra trianguJum ADCX eaedem 
aecjuationes repro'ducentur. Igitur generalillima 
pro omni trapezio tam diredlo quam inverfo^ 
aequatio alitcr exprimi nequit, quam lioc modo: 

{±ffri. ^A±vP^4:rf/f//.(±/3±^f;±A)) rcf-aym.x') 

=: fl Jiik A (^f cos, / A± rff OJ-. (± |3 ±4* ± )• 

Prohlema XIV. 

I92. In figura quadrilatera -^5CZ?, in* rig.XIV. 
ter haec fcx : latus AD~c^ BC^b^ diagona- 
lem ACx=.f^ angulum Az:-^. B=zA, ACD^(i; 
aequationcm invenire. 

Solutio, 

1) In triangulo dextro formo lianc analo- 
giam AD(c): fm. ACD (Jin,(i) =: A C Qf): 

/tih D zz=z— et Innc ent cos.D= 

-^. € c 

2) Ex his et ex finu cofinuqne anguli ACD^ 
formo finum et cofinum anguli tertiiCV//?et ob- 

c 

cos,(?,r{c^'fynSWIin.(h^ 



tnieo^ 



iiec non cos.CAD=z- 



/^) Ex his et ex finu cofinuque aiiguli^ for- 
mo finujH anguli CAB in trian£;ulo finifiro. Cum 

enini fit CAB^A-CAD=iyP^CAD; liabebitur: 

I 5 /n. 
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f»U (^y\j — CAD)" 

c 
f 

r^c^-fftn. /3^) -/>■ /3 coj. (i3 
c 

•zrz fin. CAB. 

4) Hinc in triangulo fininro pervenio 
ad Iianc analogiam : A C '■ fm. B = B C : 

fm. CAB, h. e. /; fn. X == h : ' 

r(c^-rfm.p.^)-ffn.^cos .i(i+^^^) 

c 

hcJn.K =~fftn. (/3 + 4/) r ( — /3 ^ 

Scholion /• 

§. 193. In folutione problematis XI, 
(§• ^52.) inventus fuit finus anguli 

fru (/3 +^) r{f-bym.K'') ' b fin.K coJ.(/2+ 4/) 

ac proiude in triangulo dcxtro ftatim pervcnio 
ad hanc analogiam : A C: Jin. D ■= A D: 
fin, ACD^ h. c. fymbolis fubftitutis: 

/in- (/2+1^) r ( f^-bytn.?i^ybp,Xco s, (/3HL 
/: _ , 

~c: fin. /3i et confcquenter habetur haec 
acquatio : /^//^ /3 = f /n. ([i+^lj)rif-byn. A^)- 
bcJin.K. cos, Haec accjuatio a priore 

fonnaliter quidcm, fed uon rcaliter differt , cum 

fi 
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11 ex hac quaeras valorcm b c Jin. A ad illam per- 
vcnias, et contra, H ex illa cjuaera.s valoicin 
fi'*^' /3 ad hanc pervenias, confequenter prior 
eft pofierioris una radicum cjuadraticarum^ cujus 
ilgnum radicalc negativum, et poftcrior prioris 
una radicum quadraticamm adhibito fipno radi- 
cali aflirmativo. Pcior igitur aequatio figuo af- 
firmativo adjeAo gencralius fcribitur hoc modo: 
bclin.K — ±.f fm. ((i + ^)r(ic^~rfn. ^^) 

-jT^j/^H. /3 coj". (/34-\|>')i cum fic radix utraquc 
poflcrioris repracfcntctur difiindliu.s; ct pofierior 
generalius exhibetur hoc modo, figno ncgativo 
adjedo: /^ym./3=+>. iM)rCr-byin,h^) 
^bc fin» X cos. ( /3 + "4^ ) » tum fic radices aequatio- 
nis prioris clarius repraelcntentur, 

Scholion IL 

§. 194. Cum nomen derivativum fummae 
angulorum ACB^ et /.) fit 2 tt- /3-- A-^p-. et 
conrcquentcr/?^(y/ 07^+ D) = - fn (/S+A+xp), 
nec nau (^Cff + jy) — foj*. (/3+A+\^), 
ex his et ex formatis in triangulo finUlro finu 
cofuiuque anguli A C B formo finum anguli 
i?, cjuem ut ante repcrio: 

_ fn. (d+^) r(f-hym.K^) ^ b fn. d ros. ((^+^y 

f 

et confequenter ad aequationem fcholii praccc- 
dentis pervenio. Simih"ter ex finu cofinuque 
fummac angulorum ACB et D, et ex finu co- 
finuque augull Z?, formato finu et cofinu anguli 
ACB-, ex his dcnique et ex finu cofinnque anguU 
-8, formatur finus anguli Cy//y,qui invenitur cfie: 
'^f^+M rj c^-^f^lhK jg ')'ffn^ a cos. (/3 +xJ/) 
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uti in refolutione fuit inventus, excepto quod 
ligmim radicale hic fit affirinativum, cum in fo- 
lutione principali fit negativum, ob figni radica- 
\h ambiguitatcm, et confequenter ad priorem 
rtequationcm ut ante pervenio. 

I 

CorotL t 

195. Ex aequatione priori ftatiin fc- 
quitur elTe latus BC^r^b:=:=^ 

c fin. K 

fed ex aequatione pofleriore in Scliolio I, inventa 
fiatim fequitMr elTe ; AD ~ c ~ fm, /3r 
ijn. (/S+^i/) nr-bytn. ) - Z' fau A cos, (/3+ 



<:orolL II. 

§. 196. Ex aequatione primo inventa fla- 
tim fequitur efle : fin. A ~ 

hc 

et confequenter ipfum angulum A=: ciug.fin^ 

bc 

fed pro angulo A C D invenio efTe : 



ffec, ^ - A^) - b fiiu A tang, 

Ct confequeuter ipfe angulus 

( tmg, -^r^f^-b^fn.T^^-bfin. A 



CorolL 
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Coroll. JII. 

§. 197. Quod fl aequationes inventae ita com- 
binentur ut pi ima pevfyin. fi, fecunda \^er/>cjn.\ 
multipJicetur, ex aecjuatione fic prodeunte, pro 
liabendo aiigulo y?r:-v^, obtinetur haec aequatio: 
imig. (/3+>) :== 

et eonfequenter \|/ == ang. tang. 
{f^fm. /3+ hcftn. A ) ( /"/n. /3 - /; cfn. K ) - /3 

Coroll. IF. 

§. 198. Ex utraque aequatione, pofito ad 
abbreviandum /3 =«4» /w. A=A,^«.(/3+'v|;)=/7, 

^0J".(/3+\^)— elicitur haec pro diagonaJi aequatio: 

V^c^jf-z h ch m q+^p Kicy^-^ b h m (c q+h h ni) 

m Y^z 

Scholion III, 

§. iQy. Omnes cafiis hujus problcmatis, ex- 

cepto fexto, etiam Trigonometriae fubfunt, pcr 

quam fere faciJius expediuntur, fed foJutiones 

tetragouometricas tamen pro his cafibus clicui, 

quia fatis expedite ex aequationibus eruuntur. 

Sextus cafus quo ex invenienda diagonali figura 

confiruenda proponitur , novum in Geometria 

pradica fifiit problema, cujus utiJitas cum pul- 

chritudine certat, cujus foJutionem per aequa- 

tionem quadraticam fatis utiiem ct conciiinam 
exhibui. 

CoroIL 
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CorolU V. 

200. Si in aequationc primo inventa po- 
naiUur anguli et ACD funul lumti aequales 
diiobus re(flis, evanefcentc termino inter medio 
fit f^fLTuQiZzhcfm.K^ quae aequatio refoJvitur iii 
hanc aualogiam: f^: b c fn,K: f n,^ , quae hoc 
fuppcditat 

Theorema. r 

Si in (juadriJatero angulus combinationis una 
cum angulo partiaJi dextro ad diagonaiem fit 

^ aequalis duobus redlis, erit quadratuili diagona- 
lis ad redanguJum ex Jateribus oppofitis, ut finus 
anguli qui in finifiro trianguio diagonaJi opponi- 
tur, ad finuni anguJi, qui in dextro trianguJo, 
infimo Jateri opponitur , fi:*d idem etiam eX: 

' aequatione pro diagonaJi flatim fequitur cuin 

joat/:= et conlcquenter / m=.bcn, 01 

praetcrca ponatur = erit/^* c^=^f^: /;^=/w,A: 
Jin.fi. Si fit f ~h; erit/; c = fn. A :Jin, /3; et fi 
/= c erit /; b ~ /m, A :f ih /3. 

Coroii. ri. 

■ §. 30I. Si iidem anguli finiul fiimti fint uni 
rcdo aequalcs, aequatio pro diagonali in hanc 

mutatur: /= » 

^ fm. /3 r 2 

unde fit, quemadmodum etiam ex acquatione, 
prinio invcnta , fine operatjone ftatim patct, 
bcfn. K'fr(ric^-fyin. G^) vel etiam bcfm.K 
c;=:/ r {c^^-^-^f^cos, 4^^), quae aet^uationcs in 

lias 



H 
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has aiialogias rcfolvuntur: f: b fm, A — r; 
nc^-ffuufi^^^zzc: ric^-rcos.^^) qua fup. 
peditat lioc 

Theorcma, 

Si in trapezio angnlus combinationis una cum 

angulo dextro partiali ad diagonalem fupcriori, 

flt uni redo aequalis, diagorialis erit ad norma- 

lem Cb ab extrQmo fuo fuperiori in fuiiflrum 

latus demiffam, ut latus inierius ad continuatio- 
nem dcxtri lateris D d inter fui cxtremum itiium 

ct normalem ab angulo coinbinationis in fe 
demiffani. 

Coroll VIL 

202. Si ponatur angulus B aequaiis duo- 

tus vedis, lateiibus /?, BC^ in diagonalem 
inctdcntibus et trapczio in tt languJum C 

abeunte; aequatio pro diagonali immutatur in 
hanc: c fn.(^-\-\P)zzfpu(i^ unde hacc analogiai 

f'fi''" ()3+\{;)=:r: Jin, /3, hoc ipfo igitur aequatio- 
nes et operationcs verificantur. Idcm ex aequa- 
tionc pofteriore in feholio L inventa ftatim fe» 
quitur^ at ex aequatione, quac iu primft folu- 
tione fuit inverita fequitur foie: tang, (/3 + 4') 
?^(c^-/^^n. /3^) =z fjiiu [l, id quod ex aequa- 
tione geuerali pro diagoaali vci altcra illa in 
fclioiio I. inventa coutra. fpem omnem fequi 
non videtur; quia vcro eft fou (/34''vp)'^ + 
CQS. (/3 + 'v{/)^=: fi aequatiouis/^yiK, Q^zzc^ 
Jin, ( /3 + '4/*) membrum fiuiftrum per hauc uni-* 
tatcm multipJicetur , et acquatio reducatur, ob* 
tinebitur uti prius : tang. (/3+x|/) r{f'-f'pK /3^) 
^ffr^' (^» uude eh'citur hoc trigonomctricum 

Tlieo. 
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Theorema. 

f:r{c-—f\/tri.[i^):== tang. + fnL /3. 
Iii omni triangulo obliquangulo latus uni obli'- 
quo oppofituni eft ad redum inter verticem ejus- 
dejn angu]], ct pcrpendiculum interceptam, ut 
tangens ejusdcm anguli ad finum anguli perpeu- 
diculo oppofiti. 

SchoUon IV. 

20i- Exifiente angulo D quadrilatcri 
ABCD five trianguJj dextri ACD acuto, va- 
Jet fignum radicale affirmativum, et tangentis 
affirmativum, ob affirmativum cofinum \ fijd 
exifiente angulo D obtufi:?, vaJct fignum radi- 
cale negativum , et tangentis negativum , ob 
iiegativum cofinum , ut fit in Cafij priori : 
f : ^ r {c^ "rfn (?,^) zz + tang, (/3 + v|/).'/?/./3 
at in pofieriori , /: — Vic^-^f^f^^» /3^) 
tang. (i3-f fin. (B. 

CorolL niL 

§. 204, Quod fi ponatur angulus ACD 
z2 ^^:lO^ ex aequatione fcholii I. manifisfto fe- 
quitur efie : tang,-\\/ Vif^-b-fm. A-") = h fm, A. 
At bx aequatione, quae in ipfa refoJutione fuit 

invcnta fequitur fiatim, b 7^?^. . ^ ~ /"7'"' "4^' 
cujus membra fi quadrcntur, et finiflrum per 
fm, CQs, \|/^ muJtipJicetur, fada redudioiie 
ex eadem obtinetur ttmntang.^r^f^-byhLh^) 
= b fn.K-i qiJac aequatio in hanc refoJvitur ana- 

logiam b: TTif- b^fm. K^) == 2^««^. ■^;/m. a, 
h. e. B C: AB= tang. A:fm. B, ex qua fequitur 
hoc trigonometricum 

TheO' 
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Theorema. 

Iii omni triangulo oblic|uflnguIo, fi ab angnlo 
Uno in liitus oppofituin deinitlatur nornialis; erit 
Jatus jRCad fegmentum Ali^ ut tangens an* 
guli irti lateri oppofiti ad finum anguli liuic 
oppofiti. 

Coroll JX 

205. Si angulus B fit acqualis tribus 

re<£tis, cadcnte vertice ultra diagonalem in- 

cra vel extra tri;uigulum ^CD, et trapezio in- 

verfo prodeunte, fiet di-agonalis: 

r'(r7/'+ 2hrmq± cp r"(c^;j^+ 4 b m (r q~~b m))) 
f 

Si vero anguJusy^ fit tribus redis aecjualis, caden- 
tc vertice A fiipra diagonalem B D, intra vel ex- 

tra trinnguJnm B C L> et trapczio inverfo rur- 
fijs prodeuntc, fit pro diagonali haec aequatio: 

fm. /3 n 

I 

Coroll, JC 

§. 206. Si angulus B fit re<3:us fit aequa- 
tio pro diagonali: 



/- _ , , 

Si vero angulus A CD fit redus liabetur Iiaec: 
fJX^Y- ^hchq±cp ricY- 4bh(cq+bh))} 



K 



Sed 
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Sed fi uterque fiiiiul redus ponatur, habetur: 
VQc^ cos. + 2 i f Jin, zh f cos; ip 

T(c^cos. -^^ — 4^ {b~cfin.\\j))^ 

Si denique angulus A fit redus, fit aequatio: 
_ cos, y3^+ 2/; f // /7//. /3^ ± f ^fJ-r. /3 

r ( cos. (^''"-4h hfuu Qbh^c))^ 

CorolL XI. 

207. Si angulus ACDt=::=:(i negati- 
vus ponatur, ut triangulum dextrum intra fi- 
niftrum cadat, et prodeat trapeziuin inverfijmj 
acquatio prinio inventa in Jjaut: inutatur : 

/; cfm.K--f jhu (%|^-/3) r {c^ --fjn. a^) f 
f^ fin. cos, (-^ — /3), at aequatio in fi:holio 
primo inventa fit: f^fin.(i~bcfin.x fOJ'. (\p-/3) 
-^y - /3 ) r" if" - b^ftfi. ) ; fed acquatio 
pro diagonali quoad figna ita mutatur, deno- 

tante p fm. (\|/ — /3). Sed cos, (\|/ — /3) 

f^(c^f/^2b c h m q+cp (c^p%4h h m (c q-b h m) ) ) 
f_ . . 

Si in his aequationibus ponatur angulus^=:^C/?, 
fiet: f^fm. (i~bc fiu. ^nde haec anaJogia ; 
ftbczz fm. A: fin. /3 vel /; b fuu A zzc:ffm. /3 
undc liaec 

Theore^nata, 

AC^: ADBC-:^fm.B: fin.ACD nec non 
JC: Ch-AD: Ad^ triangula vero ACh et 
ADd^i fiint fimilia, 

Coroll. 
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CorolL XIL 

208. Si anguli A ct A C ponantur 
fimul iuniti aequales tribus redis , ut fiat 
j? = /?;z.(/3-f fcd ^=:a).r.(j3 + "4;) = o fict 

J — = 

m T^z 

Corolf. XIIL 

209. S\ Y^omtuv c^p^-^bhm^cq-^-bnih) 

ut fignujn radicale dextimum evanefcat, fiet 

TU^f — zbchmq) 
aequatio pro diaaonaii 

vel etiam pro c^, fubfiitnto fuo valore 

?^ Qb h {c q -^^ 2 b m h) 
/ _ 

^ fb jln. A {ccos. (/3 + -4>) 4- 2 Jtn.K fi n. (i ) 

Fit autem in hoc cafu per hanc pofitionem: 

vero ponatur =z= 2 b c h m q fict 

^ ^C'^/' T{-zbhm icq+bhm) 

, quae aequa* 

tio efl imaoinaria nifi vel vel m, vcl 3, 

negativc fuii^atur, fic exnm fict 

^ rCn-^ri^bhmCrq-bhm))^ . 

^ f^t autem m 

, - zbhniq zb /in, A /S ^ox. ( /3 + 
hoc cafu f ==- ^zz=z~ ~- ■ 

inde fequitur , c ^awg. (/2 + %)^) = /fi, A 

K 3 Coro//. 
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CorolL XIF. 

210. Si in aequatione prinio uiventa po- 
ivaturr^y, et adhibeatur fignuni radicale negati- 
vum ut in rcfoJutione prodiit; aequatio i«utatur 
in hanc: bJin,K~-'f /in. (2/3 + -^), unde haec 
analogia b: — pn. Jin, {zfi-^--^) ■= f: fLU. A. 
Si vero in aequationc in Scholio I. inventa 
ponatur /;i=y"et fignuni affirmativum adhibeatur; 
aecjuatio mutatur inhanc: //y/./3==/://w.(/3+\}y~A), 
unde haec analogia: f:Jin. (/S+^l^-A) c: fii.(^, 
quarum analogiarum uti aque vulgaria Theoreniata 
trigonometrica lifiit, et confcquenter operatio- 
nes verificat. 

H 

Scholion V* 

211. Aequatio invcnta in rcfolutione hu- 
.jus problematii- pro trapezio direcfto valet, ex- 
cedente fumma angulorum A CB et D angulum 
redlum, verum exirtente eadem recSo minore et 
fimul angulo A majore angulo ACD; valet 
haec aequatio : b c fin, A ffi^^- ("4^ — /3) 
r ( -f-fn. /3 cos. C ^jL/ - /3 ). Spd exi- 
/lente angulov^ CZ? majore anguioy^ valet hacc: 
b c fin, A :^-ffm, (/3 - r{c''-f''fiu /3^ -^/>, /3 
cos.{(i — 4/). Generalis igitur aequatio pro 
'■omni trapezio dirccto efi tah*s: b cfn. A==HF 
ffm.(^±^ r{c'-ffinS>fyn. /3 ^«^-(^^±1) 

Praeter lias variationes non occurrunt nifi fiuae 
ex ambiguitate figni radicalis ct cofinus oriuntur, 
Si trapezium fit partialitcr inveifum, ut totum 
triangulum ADC cadat intra triangulum AB C, 
exiflente fumma angulorum ACD et D redo 

majore, 
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majore, et angulo A inajorc angulo ACD; 
aequatio prima cum fignis contrsriis rcproducitur; 
fed exiftcnte angulo AC D niaiore angulo A; 
reproducitur accjuatio fecunda cum fignis con- 
trariis, Quod 11 vcro fumnia angulorum D ct 
ACD ilt minor redlo; rcproducitur aequatio, 
quae iu ipfa folutionc problematis fuit inventa 
cuin fignis contrariis. Caeterum quomodocun- 
que trapczium fit five partialiter five totaliter in- 
verfum ; ex fimplicitate ct forma ^equationis pa-' 
tet, plures jam allatis variationes in ipfa occur- 
rcre non pofl^e, quare generalinima aequatio erit 
hujusmodi : b c Jin. A ~ +" / Jin. //3db.\|^\ 

Problema X V, 

§. ai3. In figura quadrilatcra ABCD^ in- pig.xv. 
tcr haec fex: latus^ii = fl, BC:=:b, AD:::ic, 
diagonalem^C=:/, angulum ACD=z{2: 
acquationem invenire. 

Solutio. 

1). Cum fit ex refolutione problematis Xir. 

( §. 165. num. I. ) Ab = vel 

z^j zf 

et ex refolutione problematis autecedentis 

(§, 193. nuni. a.") habeatur: 

C 

^ 3 « 



2 
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cx his et ex finu cofiauque anguli A formo 
cofinum anguli C /I quem invenio efle 

_ - f ox, 4/ cox. /3 r (r^ - /^/". /3") \|/ /tt, /3^ 

- " go^>(/3+4^> r(fV>,/3')+ / /?7.g>. (/3+xJ/) 

a) Hinc in triangulo rec^languIo^iJiad hanc 
analogiam pervenio /: AB=:cos. CA B : AB h. e. ' 

— ^ox.(/3 + xP) r(c"~/V^'-/3") + 

Z; flc: — — 

c 

: et hanc 

c zf 

aeqiiationem obtineo: '^(^a^-\-f^—b^)c=z2afyin,[i 

fin. ,[h-\-y\j)-zaf cos. ( /3 + ) r (^^ -/>■ iS') 
ubi, fi latus-^S>5C, valet fignum fuperius, 
fedfi BC>AB, inferius. Q^E. I. 

CorotL I. 

§. 213. Ex hac aequatione fiatim cbtinetur 

, rC^^i/^^^^-^-^^^Aox.^/S+^};) 

latus BC^b = ^ 

IT c 

r^c^-f^fin. /3^) + 2 oT p. /3 fm, (/3 + ^//)) 

Ubi figna fuperiora valent, fi htn^ AB^BCi 
fed inferiora, fi latus AB<iB C. Latus vcro AB 
obtiaetur per hauc aequationem quadraticam 

ad- 
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i 

C 

+ r C (/«/ p-qrC^c^-r ff + (b^+D 

^ ■ ■ ■ I I ■ ^m ; — M -^^ n ■ ■ ■ I -1 ■ ■ ^ — HP^^ 

Ubi fi Jatus BC> A B valet fignum ncgativum 
terniini finininii in dextro nequationis meinbro, 
fcd affinnativum qu^idvati /^' Jub figno radicali. 
Sed m cafu quo jflB^ RC valet affirmativum 
in tennino fixn/linio dextri membri, ied negatf- 
VLim quadrati/^ fiib figno radicali; pofiii auten\ 
ad abbreviandum /3 ~ m, (/S + \p) = j?, 
et foj. (/3 + *^) = 

Coro//. //. 
§, 2x4. Sit ad abbreviandum — -W' 



ZChf 

vel etiam — ~ fed finibus impofita 

nomina maneant, et facSis fubfiitutionlbus erit 

aequatio abbreviata: qT" (c^—f^ iir) zz f mp~bc, 

ex qua operatione abfoluta invcnitur effe; 

fni(-hp±.q rci^h^)') 
ktus ADzz c zz^!—^^^ 

CorolL IIL 

215. Pro invenienda diagonali, manen- 
tibus ad abbreviandum iisdem nominibus, faflis 
fubfiitutionibus et transpofitionibus, erit aequa- 
tio abbreviata : (zamp — c) 4^(fl^ — h^^ c 
:=:.zafqy-(^c^-f^m''), ex qua fumtis quadratis, 
fadlareduftione, concinnatioueet omni opcrationc 

K 4 abfo- 
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abfolnta habctur Jjaec aeqnalio quacJratica affed^a; 

K(4cim(am-rp)J^c^) 

Scholion /. 
216. Cum ex refoiutione problematis Xll^ 

n. 3. fit fm.D:=:' ' — 



a 

.2 



UDi politum luit h tz ' > m 

triangulo dextro , ftatim habctur haec ana- 
iogia AC: fm. D~ AD: jin.AC D, h. c. 

f:^ 1 = c : /«. /3 

a 

et confcquenter haec aequatio: afftu(i=:=:c 
fm, C/3 !-\^) ria^-h^y c h cos. C$+yP). 

CorolL IV. 

217. Ex hac aequatione obtinctur pra 

angulo A C\y obtinendo haec aequvuio : 

T { ftn, -^j ) ITi cC-^-h'^ ) - h cos, yh) , , 

tane.B = — . p ; — r^i vel etiam 

^ af-c{hf7i.^i; + cos,-^r(a^-h^)) 

- c tan^, ^LT{a^-h^)--ch, 

tancr. j3=— — V— — , 

nffec, -^p^ch tang, yp-c T^a^-h^) 

ct confequenter 

(r tang.^\j T^a^-h^^-ch 



cx 



I 
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cx cadem aequatione pro jingulo A pervcnio 
ad hanc aecjuationem : 

(>S+\f/)- 

ct hiuc ipfe angulus: 

\p = ang, Jin, = ' ■ 

ac 



ac 



/3. 



Schotion II. 



§. 21 g. Solus cafns, quo diagonalis quae- 

ritur Tetragonometriae proprius, novum in 

Geomctria pracftica fuppeditat probJema fatis uti-p 

le, pulchrum et elegans. Caeteri cafus quinquo 

utrique methodo et trigonometricae et tctrago- 
nometricae fubfunt, fed trigonometrice facilius 

expediuntur, quos tnmen evolvi cum ex aequa- 
tione breviter et expedite fequantur. 

CorolL V. 

§. 219. Si anguli -«^ GtACD fimul fumti 
fint aequales duobus redlis, aequatio pro dia- 
gonali in hanc contrahitur: 

^r^zn^ — Ca^- b^J c'' + zac 

Qiiod fi vero iidem anguli fimul fumti fint uni 
re(.n:o aequalcs 5 aequatio in hanc contrahitur: 

y-- ^ ^ Sed in hypothefi ansulorum 
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A ct ACD duobus rcdis aequalium, fequitur 
ex aequatione .; in fcholio L inveiUa efle 

f fm, (i = — et coiifequenter c:Jtn. /3 — , quam 

analogiam vcram efle patet ex eo, quod ex hy- 
potliefi fequatur angulum CABy cujus finus 

eft — , aequalem elTe angulo D, Sed in hypo- 

thefi eorundem uni reflo aequalium fit ex eadem 

aequatione: / ftn, (i =. unde haec 

a 

I ■ r n r(^a--h-) _ . 

analogia: f ;y/7?./3 =/.' , quam li ju 

hypothefin et figuram oculos et mcntis aciem 
dirigas , veram effe videbis. 



CorolL VI. 

330. Quod fi angulum CZ? evanefcercs 
ponamus, lateribus -^^.D, DC-^ in diagonalem 
A C incidentibiis et trapezio in triangulum -^-^C 
abeunte; aequatio pro diagonali in hanc abit: 

et hinc rurfus extrada radix fuppeditat hanc 
aequationcm: f~:t,aq:iLY'{d^q^-a^ + b'^)-, vel 
etiam /= +. a cos,-^ +.T{a'' cos,'>i/- — a^-^b^)^ 
qu:)e in hanc mutatur: f — a cos, \|; +. 
r(i^ — fiu, id quod per elemen- 

ta Geometriae manifefie verum effe patet, 
et operatioiies confequentcr hoc ipfo veri- 
ficantur. 



s 



Corolh 
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CorolL riL 

§. 221. Si anguli A A CD ponantur fimul ■ 
aecjuales tnbus rediis^ aequatio generalis' in haiic 

abit: f-zi rnz^- — — , quae 

ric-^-zam) (c+zajln.{i) . 

ne fit imaginaria, dcbet efie latus BC majus la- 
tere //C, velfi minus, dcbet efie mgulusACD 
negativus et c< 2fl fn.(^, Sed ex aecj^uatioae 

lcholii I. fit -ffin,R-=- , undehaec 

a 



analogia c: -^ fin. /3 =/.' 



a 



CcrotL VIIL 

§. 323. Quod fi latera A U et B C fint 
uequalia inter f e ; aequatio pro dingonali ia hanc 
contrahitur: fzzzacq: r^^cim (^am-cp^ + c^)^ 
fi vero ponatur czzzamp^ aequatio in haac 
contrahitur : 

■ r a\^q^±2acq r(«* c"- q^ + ( a^--b'^ ) ) 

/= \ 

^ zamq 

f(_c c ^r{a^cY+m\a^-b^f) T) 

vel etiam / = — ' 

mrzaq 

CorolL IX. 

§. 223. Si angulus -/^ ponatur acqualis duo- 
bus redtis, lateribusy^^, AD ia diagonalem 
-B-D incidentibus , ct trapezio in triaagulum 
B C D abeunte, pro refolvendo novo pro- 
blematc ad triaagula pcrtiaeate , haec pro- 

dit 



\ 
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dit aequatio pro reda AC^ ab angulo C 
n\ Jatus oppolitum B D dufla. 

Schotion IIL 

§. 324. Sed in hac aequatione littera q de- 
notat "Cos./B^ cum in aequatione generali deno- 
tet cof, (/3+\|*') , verum in trianguJo totali non 
dantur nifi jduo Jatera B D, B C-y et pars ECD 
anguli C in partiaJi triangulo EBC non dantur 
nifl duo latera BE, BC, in partiali DCE da- 
tur latus AD Qt angulus oppofitus ECD^ ^ 

Coroll X 

§. 335. Si in aequatione primo inventa po- 
natur c=zf, aequatio adJiibito figno radicaJi affir- 
mativo mutatur in hanc + — b^^z::!: — zaf 
eos. (^yS + ^l/), unde fit +/^+ 2 a/ 

COS, ( 2/3 + "4/), id quod per infpecftionem figurae 
et principia geometrica verum efTe liquet, quo 
igitur aequatio verificatur. 

Scholion IP^. 

§. 226. Aequatio hujus probJematis pro tra- 
pezio diredo valet in hypotJiefi figurae confiru- 
Aae , cadente perpendiculo intra figuram et 
fumma anpuJorum D et A C D excedente re- 
^m; vcrum exiiicnte eadcm recro niinore et 
angulo ACD anguium A excedente, valet liaeo 

aequa- 
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■ 

aequatio; («''+/^ — h'^) C-^ zaf cos.{[i — 
^ C /3' ) — 2 flr,/m. /3/«. ( /3 - ) vel 

etiam haec altera: {d^- ■\- f~-h^)c;::iZafcox.{-^-(i) 

■ r(/-fftn.(i^) + 2af\fm.[i fin. (^|^-/3), quare 
generalis aequatio pi"o omni trapeyio diiedo erit 
talis : /a^ +/^ - /r \ c = T 2 / ccs. 

y ( ~ /7'«- /3') i 2 fl/^ /3 /h/ /3 + ^J;^ 

Si trapezium ita fit partiaJiter invcrfum ut totum 
triangulum A DC cadat intra triangulum ABC^ 
excedente fiimma angulorum D ct ACDxtdi\x\\\ 
et angulo hoc illo majorc, rcproducitur aetjuatio 
prima cum fignis contrariis; fed angulo A ex- 
cedente angulum ACD recurrit fccunda cum 
fignis contrariis. Verum exifiente fumma eorun- 
dem rcfflo minore; recurrit ipfli aequatio in fo- 

lutionc problematis invcnta cuiii fignis coiitrarifh-. 
Quod fi trapc/-ium ita fit toialiter inverfum, ut 
hx.m AD fit intra latus AB^ Jatus autem CD 
extra Jatus C./i, eaedem variationes rcproduccii- 
tur, verum quomodocunque figura varietur, ex 
forma aequationis patet pJures variationcs Jocum 
habere non pofie , quare generaJis aequatio aJJa- 
ta pro trapezio diredo, vaJet etiam pro oiuni 
inverfo. 

Problma XVI. 

§, 227. In figura quadriJatera propofita Fig- XVf. 
ABCD, intcr haec fex: ktui^ AB-a, AD~c, 
diagonalem AC=f, et tres angulos J?=A 
®t denique ACDz:(^; aequationem invenire. 

Solutio, 



V 
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Sojutio, 

Cum fit in pJoblem. Xlfr. fchoJ. I. (§. 176.) 

jnventus fn. D=- — y i 

' in triangulo dextio ilatim 

pcrvenio ad hanc analogiam : AC: pn, D =.AD: 

- fin. C/3+A+\f/) nr-ayn. A=) 



lin. ACD,h. e.f: 



f 



- ajin. X cos. 

. _ ^zc: Jtn. ji et conlequea- 

ter habetur haec aequatio : f^fn, = — c 

SchoUon L 

§. 228. Ad eandem aequationem paullo 
aliter pervenitur hoc modo: Cum /ir finus fum- 
mae angulorum /} , >^ j'?». ( /3 + A + \p) 
et cofinus rox. (/3 + ^+^1^), finus a^utem anguli 

jICB iit— et cofinus, i ij 

f f 
erit ex his formatus finus fummae omaium angu- 

1 ^ n r /-•"■ (/3+A+^|/)r (/-«>.A-) ' 

Quare cum fit propter fummam omniumangulo- 
rum in quadrilatero aecjjualcm quatuor rcdli.s ; an- 
guius DziZTi -A-B-C; erit j Jin. z 7r-(yf+/i+ C) 
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f 

— : ^ ob Im 

^7r=: o et cos, z^/c^i^ et confequenter ;kI eandcm 
ac prius acquationem pervcnitur. • 



Solatio altera. 

1) Cum refolutione probI.XIV.(§.i93.) hateatur: 



ct ,ex liis in folutione problematis XV. 
(§. ai3'. num. i.) formatus fit 
cof : C AB^z^ 

reflat formatio iinus ejusdem anguli,ct obtinctur: 
Jin. (4/— CAD)^- 

fiu, cos, /3 r ( - /3') +:/>'. /3^/«. \p 

c ^ 
^///. /3 rox. 4; rCc^ -ffm. /3^) -///?/. /3 f ox. ^ f ox. 

=== /7/. ^ 5, 

2") Ex his et cx finu coHnuque anguli B for- 
mo finum anguli tertii ACB^ qucm iavenio cffe 
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^_ — fm. X cos. (/3 + 4/) r{c'— f fm. / 3') 

c 

+ / fin. /3 pi. K Jin. (f^ + 

c 

— cos. A >. + r jc^ —r /^^) 

- I 

c 

— ffi^' /3 A fo/. (/3 + -4/) 



■ 

3) Jam in tnangulo finidro pervcnio ad Iianc 

analogiam : AC: fin. B = A li : Jin. A CB , li. e. 

^ ,\ -fin.(/i+A + ^) r(c'^-rjm^ 
f: fin. X = a: — ■ : 

^^sLji et conlequenter ob* 

tinetur hiicc aecjuatio: nc fn.K^-ffn.i^ lK l-^^Jj 

r(f"-/>.iS>/>./3 W.(/3+rf+4;). Q^E L 



Scholion II, 

§. 229. Fonnatio finus anguli A CB ctiam 
aliter obiineri poterat et quidem hoe niodo. Sinus 
fummae angulorum ACBqX. D,eft--yi;/.(,G+A+-4^) 
ct cofinus cos. (/3+rf+\|^)i finus autcm anguli D 

cft Ltll, et cofinus r{c^^ ffm.fi'') hinc erit : 

fin. 



\ 
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c 

Idem prorfus ac ante, ct confecjuenter ad ean- 
dem aecpationeni pervenio : 

Scholion IIL 

230. Prior aequatio eft pofterioris, 
ct poftcrior prioris radix quadratica nega- 
tiva; nam fi ex hac pofteriore <juaeras va- 
lorem f^fm. /3, obtinebis f^fn. ^ 

=-ac Jin.K cox. (/2+ A+'4;)±c/«.(/3+A+4') 
I^Qf^-a^Jin.d^) et fi ex priore quaeras vaJorein 
acfn.Ky habebis acJtn^h^-fyiuf^cos.d^+A+^lJ) 

^ /^"• + ^ + '4') ^"('^^ /3^)> quamobrem 
etiam ob ambjguitatem figni radicalis, tenninuru 

dextri membri figno radicali afFedlum ponere 11- 

cet affirmativum, ut radices affirmativae pro- 

ileant; aequationes autem iion reaiiter, fcd for- 

maliter, difFeruut, 

CorolL /. , 

331. Ex aequatione priorc ftatim obti- 
netur ktus AD ^ic^f^ fw. (2: {cfin. (/3+A + \|/) 
Trif^-a^in, T^^-^acphKcQS, (^+A+v|>)). Sed ex: 
aequatione pofteriore ftatini incurrit in oculos, elfe 
latus AB~ a — 

jy»>(i8 +^+^j>)ncV^/«./3^3-/>i3coi-.(/3+A+\f/) 

c Jin. A. 

L CorolL 
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t 

CorolL II. 
§♦ 232. Pro angulo j4CD obtinendo habetur 
ex aequatione priore haec tangentialis acquatio; 
pxng. /3 — 

^ c tang. (A + -v^) r (/^ - fm. K^^-oc fin, A 

'7/!A'^-(A+'^)-a c fm.K /nw^/.(A+\^)-r Vf^-ayn.XX 
Sedex aequatione pofleriore habeturproahgulo^ 
tang. A 

ftang. (;3 + ^|/) r (r^ - f\fn. /3^) -r ^/?!. /3 

"^--acfec.if^+yl^yfynfitaugAM 
confequenter ipfi anguli: 

~— (tng. tang, 

(c tang. (A+4^) - "l/^'^- A^) - a c A 
(77^A+\|^^ 

et A fl?/^. /«77^^. 

(/3+^P)V(gV"/7/. Ps'-f\fm. /3 

acfecX^+y\^)-fyiiu(itang.{(i-^^^ 

CorolL IIL 

5. 233. Pro obtinendo angulo -/^? combinen- 
tur aequationcs ita, ut prior per acfm,}\,^ poflerior 
per f^fin. /3 nuiltiplicetur, et ex aequatione fic 
prodeunte obtinebitur haec aequatio tangentialis : 

tang. (/3 + A + ^|/) 

(a c ftn, A +/^/?/. /3 r r/w. A -/V?«. ^ 

^^7f ym. A n?^- a"/;z. A") -/'7?^. /3 r (f^-r//z. /3^) 
et confequenter ipfe angulux quaefitus eritPt 

== ang. tang. 
iac/in.\+f\/i7 U B) { a c fm. A " r/". /3) - /3-A 

^rym. aTv^ '^^ "/V/k /3 r^c^-fym.li^) 

Coroll. 



711}^ 2 
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• CorolL IF. 

§. 2:14. Poflto ad abbreviandum /In. = 

pro diagonali ex utrac|ue aequatione idein Iiic 

, . ^ (^V— - zciauhq cp 
valor elicitur: / zrz^ 

KCc^p^- 4 cifn h (cq+nmh))) 

m l^z 

SchoUon ly, 

§- 235. luter fex cafus in aequatione coit* 
fentos et jam folutos , iion datur nifi unus Tetra- 
gonometriae proprius, quo diagonalis cjuaeritur, 
t]ui igituf' probiema novum utilc juxta ac puU 
chrum Tri' Geometria pradlica fuppeditat. Caetc- 
ri quinque cafus, utrique methodo et trigonome- 
f ricae et tetragonometricae lubfunt , ita tamexr 
ut ttrigoiiometricc cxpeditius folvantur , quos 
tamen ideo: evolvi , quia ex aequationibus fa* 
cile deducuntur. 

CorolL V. 

.256. Si omiles anguli C, 

fimui fumti aequentur duobus redis, aetj^uatia 

, J^ach 
pro diagonali in hanc mutatur/=: 5 unde 

• 

fitf^ftn,Pi:^acfuhK, quod idcm ex aequationi- 
bus primo inventis ftai;im confequitur, quaff 
aequatio in hanc refolvitur analogiam: f^: ac-=. 
f^^^K: fiii. /3 uiide hoc 

Theomna, 

Si in trapezio tres angulr A^ B, ACD, finfiul 
fumti aequeutur duobus reclis j erit q^uadratuni; 

h2 dia2.a-r 
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dii^gonalis ad redanguluni ex lateribus contfgufs 
AIU AD-i vX finus anguli, qui diagouali oppo- 
nitur in trianguJo finiftro, ad finuin anguli 
atijacentis in dextro. Potcft etiam refolvi in hanc 
analogiam /; afm.dz:c: ffou /3 > unde hoc 

Theorema, 

Diagonalis eft ad noTm2lGmAb in Jatus BC 
demiflam, ut latus AD ad normaJem Ad^ in 
Jatus CD demiffam, et triangulum ACb eft 
fimilc trianguio ADd. 

CorolL n. 

§. 337. Si omnes anguli A^ 5, ACD fimul 
fumti fint uni reclo aequales^ accjua^o . gene- 
ralis pro diagonaJi hoc aceipit compendiiim 

aequatione, ut in refoJutionc fuit inventa, ha- 
betur: f-fm. (i^^c r {f' " ciYm.K^) unde haec 
analogia: /: — Y^^f^-a^Jin. A^) = c:fpu (2, 
ct hinc fetjuens 

Theorema, 

Si tres anguii A, ACD, fint fimul fumti 
uni redo aequales; erit diagonalis ad redam Cf, 
iater anguJum C, et perpendiculum Ac inter- 
ceptam, ut latus jfiD^ ad perpendiculum, iii 
latus CD demiflum. Sed ex acquationc pofierio- 
rcfequitur: fl f/w.A.=/r"(c^-/^/w. /3^), unde 
haec anaiogia: f:afoh\zzz:c: rif-ffnS^)^ 
et hoc 

Thoremct. 

Tn eadem hypothefi eft diagonalis ad perpen- 
dicuium Ab; ut iatus AD ad redam Dc; unde 

fequi- 
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feijuitur triangula ACc et ADa efle fimilia, 
Sed pofitis iijidem angulis {\mu\ .Ojnitis ti-ibus 
rcc3:is aequalibus ; pro diagonali eadem pro- 
dit aequatio , quae fi reducatur ad formam 
acquationis primo inventae , vel etiam in ean- 
dem hacc pofitio immediate inferatur; prodit 
f^ftn.fi = + t Tif^-o^-fin, A^), unde eadem 
analogiit , idemque priori fequitur theorema : 
Sed ia hoc cafu fignum radicale affirmativum 
indicat, pcrpendiculum cib angulo A in latus.SC 
demilTum cadcre femper vcrfus finiftram a dia- 
gonalij cum in priori pofitione femper cadat 
ad dextram , id quod ipfis coiifirudionibus 
verifica|un ^ 

CorQll. VIL 

§. 238. Si angulus A ponatur aequalis duo^ 
bufi rccSis, lateribus J?, AD in diagonalem 5Z) 

incidentibus, et trapezio in triangulum BCD 
abeunte , pro recSa E C acquatio ci\ hujusmodi : 
KQc^fi^+za c mh(i+cp}^{c^*p^-4amh (amh-cq.)^) 

f=— 

in qua aequatione eft p =u= — fn, {(i-^-d) et 
5=— cox. + fed pofito eodem tribus redis 
aequali, cadente A fupra diagonalem BD^ et tra- 
pezio inverfo prodeunte, habetur haec aequatio: 
T^ff^-z acmh p'::^ qV^c^q^-^amh {c p-^^amh))) 

cxiftente p = pu (/3 + A) , ^ =- cos. ( /3 + A ). 

Scholion V> 

§. 339. Refolvit haec acquatio penultima no- 
vum. ad triangula fpedans problema , nam i^ 

L 3 tnan- 
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triangulo totali B CD^ non datur nifi Jatus 
angulus 5, et aagulus J£CO pars anguLi tota- 
lis C; in partiali triangulo Ci? jE datur Jatus '.Si? 
ct angulus adjacens in altero partifili QDE 
datur latusZ)jE et ungulus oppofitus ;^^Ci), et 
tamen oinnia trianguJa Jiac inetliodo tctragono- 
nietrica folvuntur- 

Coroll VIIL 

§. 240. Si angulus B fit acqualis duobus 
reclis, laterJbus AB, BC in diagonaJem AC 
incidentibus et trapezio in triangulum A CD ab- 

euntc, acquatio pro diagonali fit: , feu 

f jin. /3 - r fn. (/3 + ^1/), unde refultat baec ana- 
logia trita trigonometrica: c: fin.(o^f:fui^{fi-\--^)^ 
quo ipfo igitur calcuJus verificatur, Fofito vero 
eodem anguJo tribus redis aequaJi, cadcnte ver- 
tice B ultra diagonalem A C, intra vel extra 
dextrum triangulum et tr^ipezio inverfo pro- 
deuhte , aecjnatio pfo; diagonali "fit talis: 
VQc^ff^-z a c m h ^(lY^ic^^q^+^ n inicp-a mff} 

in c[ua aequatione eft g — cos, (/3+'^X 

Coroll. IX, 
§. 241. Si anguli^etiifimul fumti fint duobus 
redis aequalcs, ut prodeat trapczium parallelarum 
bafium^A BC-> fit prodiagouali haec ac(|uatio; 

m yz ' ■ 

Si 
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Si vero fint tribus redlis aequales habetur Iiaec: 
ubi efl cos, = m = Jiu. /3, 

I 

Corolt. X 

§. 243. Siangulus5fifcredus,fitaequatio talis: 
f^(j^g^+2 a c mp +r q T{c^(f- 4 a m (a m - c ^j))) 

Si lAngulusACD fit redus habetur haec aequatio: 
KCc^ff+zachiJ + cq^T^c^^-^ahiah-cp))^ 



dcnique fi angulus A fit redlus habetur : 



T(^c^q^-^2 a c m h p+c q y{c^(f~4amh (amh-cp))'^ 



in quarum priina p^~Jsn,{fS+yp)-, in fecun- 
da :=^- Jin. (A+\^), in tertia (/3 + ^)^' 

in prima § = coj-. (/B+^j^) , in fecunda =^ cos. (A+\^)> 
in tertia = cos. (^ + ^)- 

■ Coro//. JT/, 

§. 243. Quod fi ponatur c^p'^ ~ + n f» /2 

(^c iq+ amh) fignum radicale dextrum aequatio- 

. ' T^cy^^-zachmq) 
uis evaueicit et nt aequatiof= > 

vel etiam pro c^ p^ fubftituto fuo valore, 

T(ah{cq+2amh))') 

/s— ' , live valonbus reiti- 

T^t^ 



tutis/— 



r(« fm.K (c cos,{l^+K+'^)+2aJi7i.Kjtn.(i)') 



TJhuf^ 
L 4 



— » 

fit 
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z a mh (q+ i) 
fit autem m hoc cafu c = -= 

Si vero ponatur c^p^-r^^zacmhq fit aequatio: 

fQcp Vic^p'^ — ^amh (cq+ainh))') 
f~ . ^ vel 

m y^z 

Ctiam fubnituto valore ipfius p^, 

yicpV^-zamh (cq^zamh))^ 
f— quQ ]n cafij 

zamhq la fin, K fin. /3 ^ox. (^/3+^+\M 
nt c rnz — — vel 

• V zafm.Klin.(i 
C tang. C^+X+^) / , Iiaec autem 

aequatio ne fiat imaginaria debet /i veJw, vel ^ 

negative fiimi , fic enim fiet : 

y^cpT^zamh (cq-zamh)) ) 



Schotlon P^I, 



§. 244. Cum cx problematc decimo tertio 
fit finus angiili Dzzfiih C(^+h+y\^ ) r(f~aytn. 
— a fin^ A cos, CQ> + K + -^) et ex fchoHo hujus 

problematis confiet , hunc finum ita variari» 
ut generaliter exprimendus fit hoe modo : 
+fim. r±/3±\P+Aj rr-a^-fim.X^-^+afim.K 
cos, C ±/3± -4^+ A ); fiatim fequitur, aequationem 
omnium generalifiimam hujus XVI. probJematis 
pro omni trapezio tam diredlo quam invcrfo efl!e 
Jiujusmodi : f^^fin. ^~+cfin,^ r± /3 ± ± 
rCfi"" - «y»' A^^ q: a r fi$n. A cos. C±I^±^±X)' 

ProbUn 
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Problema XVII. 

§. 245. In figura quadriJatera propofitapig.xVII. 
ABCD^ inter haec fex: latus BC^b^ diago- 
iialcm AC=.f^ et quatuor anguJos A--^^ B=h, 
^A C D = (i, et denique D^<p, aequationem 
invenire 

Sotutio. 

1) Cum fn triangulo dcxtro habeantur nomi- 
na primitiva angulorum D et ACD; a nominc 
primitivo duorum rcdlorum tt, liaec aufero 
ct obtineo nomen derivativum anguli tertii 
CADTT — Cp-li, quod a nomine primitivo dato 
\};, anguli A^ iterum aufero ct obtineo nomen 
derivativum anguli CAB^ in triangulo ilniilro, 
^ + (P + -Jy — 'TT, cujus itaque finus erlt 

2) Hinc in triangulo(finiftro, ad Iianc analo^ 

giam pervcnio A C: Jin/BzzB C:fiih CAB^ h. C. 
f:fn. K^b: " fm, (j^-\-(p'¥'^) et confequenter 
habetur haec aequatio ab omni irrationalitate li- 
bera: ^/k. A=:-/r/3^+(p + \p> Q^^E. I. 

Schotion /. 

§,■346, Ad hanc aequationcm paulo aliter 
perveriiri poterat Iioc'!modo. Quia omnibus an- 
gulis in figura impofita funt nomina primitiva < 
cxcepto angulo ACB^ ad obtinendum hujus 
nomen derivativum , fubduco omnes angulos 
a quatuor redlis , quorum nomen primitvum 
2 TTi et obtineo nomen quaefitum derivativum 
27r-/3-A-^-\{/, confequenter eft fm, ACB 
/«. + A + ^ + ct eos. A C B 
ZL^iCOs. r/3 + A + ^ + %|/J, ex quibus et ex finp 

5 cofi. 



H 
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coilnuque anguli:5 formo finum anguli tertii 
in eodcm triangulo, quem igitur iuvenio eire 

Jin, h ~- fm. X^r{-^+-^) - Jin/C AIi u^t aute, et 
ad eandem ciim priore analQgiam et ae^juationem. 
pervenio. • 

r 

CorolL L 



247. Ex hac aequatione ilatim incurrit in 

'toculos efle iatu^ 5 C = 3 +1> 
et.diagonalem'-^'C=/'=^y?^.A.' - /In. (/3+(p+\|/), 

praeterea angulum B—K^angjin. — ^ 

et cum finus fummae angulorum j?eliquorum fi* 
fm. CS+^+-4^) — ^^^*" fumma anguloruni 

apiorum , /3 + ^ + \f/ = fru ~ 

confequent^r erit: 

angulus = ang,Jtn. -~ <P 

— b fin, A 



— b lin^ x 
— ang.Jin. — — — — - — /3 — 



■ CoroU. 11. 



I 

§. 248. Singulorum autem anguJorum A^ 
£), ACD^ finu.s obtiactur per, aequationes 
quadraticas hoc modo : 

ftn. 
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Jn. /3 ~ — /; fm. A cos. 4 fin. ((p+\J/) 

nr—byu. A' ) 

fm. (p — b fin. A cos. (/3 + \J>) +^5'?». (/3 + \{;') 

L 

SchoUon II, 

249. Inter fex cafus, qui iii nequatione 
contincntur liujus probleniatis, nuUus datur Te- 
tragonometriae proprius, fed onines utrique me- 
thodo et trigononietncae et tetragonometricae 
fubfunt; caufa hujusefl, quod omnes anguli re- 
vera fint dati, datis iliis, qui in figura nomina pri- 
mitiva habent, cum omnibus a quatuor reflis fub- 
ducSis, rclinquatur angulus qui incognitus efle vi- 

debatur hoc itaquc problenia revera non 

nifi fecundario quodam modo ad Tetragonome- 
triam pertinet, cum nihil fuppcditet, quod.per 
Trigonometriam vuJgarem non conflet, quoad 
latus et diagonalcm. Solutio vero anguiorum ex- 
preflionis brevitatc et elegantia paiiim vel nihil 
Trigonomctricie cedunt. 

CorolL IIL 

$. 250. Quod fi anguli Z), et ACD fint 

iimul fumtiuni recHro aequales prodit haec aequa- 

tio: b fin, dzz-fcos,^p et hinc haec analogia: 

/:yf/i. A = b: - cos. v^. Si anguii ^ tt ACD fint 

"iimul uni redo aequales, prodit hacc aequatio: 

^ fii* A " — / cos. (p , et hinc liaec anaiogia: 

f''fn,-^-();-cos,(p; Si denique anguli A ct D 

fmt fimul fumti uui icdto aequales 5 prodit 

bfn. 
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bjin. A = — f B-* liaec analogia: 

f:Ji'i. d~tzb: — cos,/3-i (juae axialogiae totidem 
fuppeditant theoremata. 

CorolL IF. 

251. Si anguli ct J?, ponanttir fimul 
duobus red:is aequales \ aequatio primo inventa 
fit: f^' '4^=^-'fJ^t*i0 + (p + 4^)'> unde clicitur 

Jiaec aequatio: tan/^.^L— 

vel etiam /awp*. A r 

^ /+ ^.r. (/3 + <p) 

Coro//. 

§. 353. Si angulidiagonaliter oppofiti B etZ?, 
fint fimul fijmti duobus redis aequales, prodeun- 
te fic trapezio ciroulo infcriptibile, prodit haec 
aequatio: b Jin, (p =.-fJin,{(i^<p-\-^\j)-^ cx qua ob- 

— /A^^-('/3 + ^l>) 

tmetur haec: tana, <L~ = = 

^ ^ b+Jcox,((i + ^) 

"/+Z.>.(/3+x|/)' 

CorolL VL 

§. 255. Si angulus A fit duobus redis 
aequalis lateribus ^ 5, AD in diagonalem BD 
incidentlbus ct trapezi ) in triangulum BCD 
abeunte , prodit haec aequiitio: b fhu K ~ f 
Jni /3+\^), unde ha^c analogia: fin. (/3 + (p): 
b fi.i, A : / 

Sthol 
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Schotion III^ 

154, Hic nova quadam ratione folvitur 
problenia ad Trigonometriam fpedans, nam in 
triaiigulo totali DBC^ dantur tres anguli Ji^ 
et partialis £CD, et latus BC; in partiali£/^ C, 
non dantur nifi duo , latus BC^ et anguJus ad- 
jacens ii, in partiali ECD nou dantur nifi duo 
anguH, DetACD^ refla vero EC hac ana- 
logia nova quadam ratione detegitur, ex uno la- 

tere et tribus anguJis. 

CoroIL FIL 

§. 255. Sed anguli etiani Z?, et ECD nova 
quadam ratione obtinentur, fit enim in hoc cafu 
ex coroJlario IJ. /Jn. /3 pi. A cos, <p fm, (p 
y(f^-'b^ lin.K^) per aequationem priniam, et 

per fecundam hahetuvf7h<p = bfu.\coj', (S'!^ /in, (3 

CorolL VIII 

§. 256. Si angulus B fit redlus fit b 

>. r/3 + (p + \pJ, fi rcdus, fit bfin.K^-f 
cos,^ ffB + (pJ, fi D redus, fit bfjuh^-f 
cos, ((i + ^J; fi denique ACD redtus, fit: 
bfn.d:=i'- fcof.((p^i^J; Si vero angulus 5, fit 
tribus recT:is acquaiis, cadente vertice B^ ultra 
diagonlem intra vel extra dextrum triangulum- et 
trapezio inverfo prodeunte, f^t b^^ffiiffi+p+^pj. 
Si ^ fit aequalis tribus redis, cadcnte vcrticeyf 
fupra diagonalem BD^ intra vel extra triangu- 
I^CD^ et trapezio inverfo denuo prodeunte, fit 
M A = / cos\ ((B + cpJ; Si D fit tribus redis 
aequaJis, cadente vertice Z?, intra vcl exrra 

fini- 
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finiftrum trianguluni, et trapezio inverfo pro- 
deunte liabctur: b fni,X=^f cos,((^-\--^), Quod 
fl denique ppnatur nngulus ACD aequalis tribus 
xeflis, cadente latere CD^ fupra latus CB^ et 
Jinguluni reclum cum diagonali AC faciente, et 
trapezio totaliter inverfo prodeunte, fit h fin. A 
^fcoy. ( ^+a}^ ideni prodiret ponendo an^u- 
lum ACD negativum et uni redo aetjualem, 

CorolL /X 

§. 257. Ponendo angulum A redlum vel tri- 
busredi.s aequalezn; aequationes coroJJarii 11. ita 
mut'»:\ntur ut fiat : fm. /3 = /■'////. A pK (p + cos. <p 
y - > ^'P^" A fou ^ + cos. 3^ 

T^if^-b fiii,}^'); angulum i) redum veJ tribus 
l^eilis aequalcm ponendo fit fn, ^ =: jp b fn. A 
Jin,-^+ cos.\Ij Tlf-'- b^^fn.A^), ttfiL \{; = 4! i 
fiiu A fn, (p + cos, (p T (f^ — b'' fu. A^) , fed 
ponendo anguJum B recSum vcl tribus re- 
<^lis acqualem liabentur- hae aequationes : 
fm. /3 = + 6 cos. (<p + 4>) ± fm, (<p + •^) r{ r-b'') 
>. cp= + cos. (/3 + ^].)±/;/.(/3+^j;)r(/-i^) 
fin. = + i cos. (/3 + ^P) ±fen.. (/3 + (p) r (f-b'') ■ 
AnguJum ACD reclum vel tribus redis aequa- 
lem ponendofit: /111. Cp -Z\ibfn.}\fn,-\^±cos.-\l/ 

9^(J^-~V^fa^-^^)- Pofitione angnJi redi vaJent 
figna fuperiora, fed pofitione anguli tribus rcclis 
aequaJis, inferiora. His deniquc pofitionibus 
Iianc addo ; Si omnes anguli A.yB^ D^ ACD fint 
fimui fumti tribus redis aequaJes, ut fiat anguJus 
ACB redo aequalis, iiot f-=zb tang.h-, uti per 
vuJgareiu Trigonometriam confiat, 

Schol 



. . . IN TETRAGONOMETRIJM. 175 

Scholion IV, 

' §. 358- Si trapezuim fit partialiter inverfum^ 
Tlt totum tvhn^ulum' ADC cddat intra triiuigu^' 
lum A B C, liabetur haec aequatio- : b fin. A- 
=; f jin. (-^-[^'-(p)-, cadeni reproducitur, fl' 
trapezium fit totaVter inverfum, ut latus Z? 
llt intra Jutus AB^^ eflatus CZ^ extnvJatus' CBv 
Qu^od fi Jatus AIXTit ^xti'a Jatus ^J?, Jatus au^* 
tem CD intra latus Cj5, habetur haec aequatio: 
b Jin. A = fJii-C/2 + (p + -4^J' Cum igitur plures 
variationcs occurrere nequeant, erit aequatio ^e- 
joeraJis pro omai trapezio tam diredo quam in. 
•verfotalis; bfri.h^^+fftn.f-^p'}^!^,^'?^)* 



Probkma XVIII. 

259. In figuraquaclriJaterapropofita^^CZ? Fig. 
inter haec fcj;; : Iatus^5 = a, /iC::::^, diagonaiem XVIIL 
AC-f, atqueangSJos: ^r^jy, ACDzz^tiik^ 
jxique D:z(p, acquationem invenire. 

■ 

Sohtio. 

Cum in refolutionc problematis praecedentis 
inventum fit nomen derivativum anguli CAB 
elTe (o+<p-\-'^J — 97; fequitur clfe, cos. CAB^ 
=:-f0.r. (^-{'(p-{"^J et per (EucJid. II. 11.) for- 
mo hanc aecjuationem in triangulo fmifiro : 

BC^-zz^A B^+AC^~zAc Ab; ab angulo 

-B ia diagonaJem AC perpcndicuJo *B /; de- 
Jiiiflx); fiet igitur fymboiis fub/litutis aequatio 
talis: i*=:=rtH/'+2a/ + ^ + ab 
omui irrationalitate libera. 



CorolL 



1,76 INTRODUCTIO Cap.V. 

CorolL I. 

t 

§• 260. Ex hac aequationc flatim in- 
currit in oculos , effe Jatus B C b ==; 
r(fl^+/^+ 2fl/ /roj-, (/3+^-fx{y)). Sed eft 
ctiam latus AB~a~ — /fox.f/3+(p+xp ) JL 
^(*" — C /3+ ^ +•4^'')) ct diagona. 
lis A C ==/=:=— a cos. ( ^ + (p + ) 



CorolL IL 



§. 261. Ex eadem aequatione finguli anguli 
facillime et quidcm ilmiliter exprimuutur, cum 

enim fit cos. (^/3 + + 4/ J— • — 5 liabetur 

fiimma omnium angulorum Iioc modo: /3+(p+"vj> 

z=, ane. cos, ±^jl^ atque hmc ent 



angulus [izi ang. cos. — y 

z af 

mimlus(p=:ang. cos.- /3 -aI/ 

^ zaf * 

(b^-a^-f^) 

et denlque angulus \|/ = a7zg. cos, /3 - 

CorolL IIL 

§. 262. Singulorum autem angulorum finus 
per aequationes quadraticas afTcdas prorfiis inter 
^e fimiles exprinnintur , quia finguli anguli 
^quationi eodcm modo infiint. Efi itaque 
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jm. , -— . 

r c 4 -r — - -rr-) 



zaf 

r ( 4 <r— — .r)0 

zaf 

/«• \|/ ~ 



r C4«V 



a 



z af 

Schotioii /* 

263« Uti antecedens problema ita etfiim 

lioc nuUum continet cafum Tctraoonometriae 
propFium, fetl omnes fex cafus Tetragoaome* 
triae pariter ac Trigonomctriae fubfunt, ita ta* 
inen ut folutiones tetragonorfaetricae, quas dedi, 
quia ex accjuatione brevitcr et facilc confecjun- 
tur, folutionibus trigonometricjs parum vel nihil 
cedunt. 

Coroll IV. 

264. Ponantur finguli anguli aec[ua-t 
tionem ingredientes re^li ; et exiflente angiu 
lo A redo , jfit aequatio pro diagonali 

exinentc augulo D redo, /= a fm. (73 + \\j) +- 
Tib^^ti^cos. (/3 + %|/f ); exiflente ACD redo, 
/=«A«. r(p + -4^3±r(/'^-n^roj-. ((p + ^|/)")/ 
fed pofito angulo ^ tribus redis aequali^ cadentd 



M 
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vertice fupra diagonnlcm B D, intra vel cxtra 
triangulum 7i Ci), et prodeunte trapei^io inver- 
fo, fit aequatio pro diagonali f^-a ftiK f73+<?)ji 
triy^-c^ cosX^\(pf^; pofito Z) tribus reclis 
aequali, cadente 79 ad finirtram diagonaJis intra 
vel extra triangulum /1 BC-, et prodeuntc rur- 
fus trapezio inverfo, i\t f-'-aJin, f/3 + \p)_±: 
y ■ — cos. (/3 + 4^)^), denique pofito an- 
gulo ACD tribus redis aequali, cadente la- 
tere CD fupra vel infra Jatus BC^ ct prodeunte 
Cc trapezio inverfo , habetur pro diaaonali: 
4 C^f-- a fin. ((p-^-^J^rCJf-a^ cos. ( <p+-^ f ) ^ 
idcm prodit ponendo angulum A C J) negativum 
ct uni v^Ao aequalem. Hae pofitioues nou niil 

fignis difcrepant a prioribus ut fupra. 

CorolL V. 

§. 3/^5. Singulis angulis ut prius uni recSo 
vel tribus redis aequalibus ponendis , acqua- 
tioncs pro finibus ex CorolJ. IIL hoc modo 
mutantur , et quidem ponendo anguluni A 

■ ^ ±{a^-\-f^^h^)cos,(pirfm.^^^ 

fin.[i~ ; . 

2 aj 

+(a^+J^-.b^)cos.[ijJn.li^^^^ 

fm.(p^ 7 ■ 

fedponendoangulumDhabenturhae aequationes: 
/w./3=: ■ ^ 

y»;.\p_- 

2 aj 

denique ponendo angulum A CD prodeunt 

fin. 



i 
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^ 2 af 

, . ±(a%f-^b^)cos,(pX/m.0r(4^^^^^ 



^ ^ ' zaf 

fignis fuperioribus pro pofitione anguli redi, 

inferioribus pro pofttione anguii tribus redis 

aetjuali vaientibus. 

Coroll VL 

266. Si anguli A Gt D fimul fiimti po- 
tiantur aequales duobus redis, prodeunte trapc* 
zio paralielarum bafium AB^ DC^ aequatio pro 

diagonali fit/=a rox./3 + ^'(^/'^-fl^/?/./?^^; pro 
latere JB fit azzfcos.[i±rCb'' -0^111 '(^^); pro 
latere i? C fit i = TrCa^-f- zafcos. /3J; fed 

aecjuatio pro pi,\6^ — ■ ■ . 

J 

Coroll FIL 

§. 267. Si angulus A fit duobus redis 
aequalis , Interibus ABy AD in diagona^ 
lcm BD incidcntibus et trapezio in triangu- 
lum BCD abeunte, fit aequatio pro diae;onali 

cos.C!i±(p)± rQb^-fjKcB+if^* 

fed aecjviationes cx Coroll. III. pro finibus fiunt: 

/«./3= ^-^-^— -> ' — 

z af ■ 

^{a^^fAiYtn.BX''^^^^ 

ftn,(pzi : . 

2 a j 

denic^ue ipfi an^juli cvadunt liujusxnodi : 

\ti — ang, cos,- (2; uec non 

zaf ' ^ 

M 2 ■ ffln: 
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Q — ang, cos, yS,aexiiquepro 

2af 

hteveBC^b=z T(a^+f^- ^-cifcos. {B+(p) et pro 
latere J3=:a =:fcos. ((3+(p)±r{b^-fyn. (k+<p)^). 

SchoUon II, 

§. 268. Harum aeqnationum prima,nova'ra. 
tione foJvit problema ad trinngula fpecflans, naai 
iu triangulo totaJi 7:^CZ?datur Jatusunum^Ci 
et anguJus oppofitus /?, pars EB Jateris BD^ 
et pars ACD anguJi C, et tamen cx his inveni- 
tur rcda £C. In triiUiguJo partiaJi EBC noa 
dantur nifi duo Jatera EB, BC^ iiec in trian- 
guJo ECD^ nifi duo anguJi. 

- 

CcrolL VIIL 

§. 269. Si anguli >^ et ACD fimuJ fumti 
duobus redis aequalcs ponantur, fit pro dia^o- 
nali haec aequatio: f-=^acos^<p+_Y~(ii^—f^f^i:<^\)^_ 

pro Jatere AB fit a-fcos, q) +Lir (h^^-f fin. (p ''X 
pro latere jSCfit b-rCa^+f-zafcos.qf-); fed ia 

hoc calu nt «m, (!) • 

zaf 

Si vero uni redlo vel tribus redis aequales ponau- 
tur fit exCoroJI.I./=±^/«'.<P±ni^-^r'fOj'.^^'); 

= ±//m. <p ± r(b''~f^ cos. (p^); 
b:zz:r(ci^+f+Lzaffm.(p). Sed in hoc cafu fit 
/w. ^ = ± (^+f^-b ): zaf Fit igitur m cafu 
priore ipfe anguJus (p~ang.fin,(a^+f^-b'^): 
zafy in cafu pofieriore (p=i angfm.(b^ — ^f^): 
zaf quod cum aequatione inCoroJI. II. inventa 



con 
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eonfeiitit. (B =: ang. cos. ^ /3 - -vt eft enim 

zaf 

jjofitnm /S + aI/^:— vel/S + \|/= — , quare fada 
transpolitione fit — l^y = aJJ^. ^oj. ; 

vci [- (b := flJi^. fOJ*. et conlcquentcr 

z z af 

nt m calu pnore foj-. ^ =; ±- et 

2 2fl/ 

b^ — a^—f^ 
ImXC fi)h (p " —j et confequenter 

(p — aug, fin. ^ — ■ et , in pofteriore 

uti prius. 

Coro.lL IX. 

■ 

. a7o. Si anguli A ct ponantur fimul 
fumti tribus redis* aequales; prodit pro diagonali 
Laecaequatio: f=-afin,lB±. T^Ch^-a^ cos,(S^J; 
fed pro latei-e^iifit a^-ffiiK(i±r{b^-f'cos.{hyy 
denique fit pro hta-e BC^^b^y^a^+f+zaffjLfi); 
fed iu lioc cafu fit, ft7h /3 - ( Z^'" - ) : 2 af Si 

anguli D et ACD fiut fiuuil fumti tribus rcclis 
aequales, quod fieri poteft cadente vertice D ad 
finiftram diagonalis intra vel extra triauguJum 
ABC^ trapezio inveifo prodeunte, fit, 
/— — a fth, ±_ r f/?^ — a^ cos. ; 

ffru ±. r (b^ ~ f^ cos. 
b^^ T (a'' + + z affin. -^^J^) , et dcni^ue 

M 7 — • 

2 rt/ 

M 3 SchoL 
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SchoUon JII, 

271. Si trapezium ita ilt partialiter iii- 
verfum ut totuin triaiigulum ADC cadat intra 
triangulum A B C habetur haec aequatio : 
h^-o^-^- f^-^tza fcos. (•v|>-/3-(^), Sin autem latus 

y^i? cadat extra latus-^^i?, CD vero intraC-S, . 
habetur haec: b^^a^-\-f^+2.a:fcos.{(^J^(p^'^^; 
nec praetcr has variationcs phirc.s' occurrere pot 
funt, quare geiieralis aequatio banc habet for* 

Probhma XIX. 



Fig.XIX. §. 372. In figura quadrilatera propofita 
ABCD^ inter haec fex: Jatusy^.S = fi, diago- 
nalem yfC=/, et quatuor angulos, 
ACD-(i-> Bzi^, ct dcaicjuc aequatio- 

/ nem iavenire. 

Sohitio, 

Cnm e fcholio primo proWematis XVII. fit in- 
ventus /in. ^ C-B=-(/3-i-A+^+*vp) ; in trianguio 
fihifl.ro ftatim pervenio ad hanc analogiam : 

AC: finJi-AB: fm.^ACB, h,e,f:fTKX-a: 

-j??^. (/3 + A + (p + \|/) , obtinctur haec aequatio 
ab omni irrationalitate libcra: a fu, ^ f 
/n. (/3 + A + 9 + 4/). Qi^E. I. 

CorolL J 

§, 373, Ex hac aequatione primo'flatim iii- 

^ . n I . ^T? -f/?2-(/3+A+<p+^^) 
tuitu efl Jatus AB = a=:^ — : — - — • nec 

/». A 

non diagonalis AC- f=zafm.h.: -fn. (/B+A+^+-4/), 
fed pro angulo B invenieado iaabetur haec 

aGqua- 



JN TETRAGONOMETRIAM. 183 
aequatio: tang. A = — — --n:== 

_^ ~-fimig. ( /3 + (p + v|,) 

'~/+«yk(^+<p+^|;)' 

Coro//. //. 

274. Cuni ex hac aequatiorie ' ut lum- 
nia omaium angulornin A-, A C D-, tt 

/3 + + Y = fl?7g. Jifh ^ iiabetur 



/ 



aiigulus == ang^fm, 
angulus (p — ang. pi. 



^ngulus /3 = ^'f^g^fi^ 



— a fm. K 

f 

— a Jin. A 




/ 

— a Jin, A 

/ 





Coroll. JIL 

§. 375. Sed trium Iiorum angulorum flnus 
per aequatioxics fiiniJes exprijiiuntur hoc modo: 

— a ftn. A coT. (A + (p + \p) +. 

fin. ( A + + r Cr— A^) 

^P^^tfi^to^BB^MI^^^toA ^^B^^v^^^^WV^^^H^H ^v^H^B^HB**^^**'^^^*' ^^^^^^l^^^^^^^l^^^HV ^H^^PH^^BIBtflMH^h 

/ 

— (i /n. A .fo.r. (A + j3+\|/) +. 

/?2. (p — -j . 

fm. (A + /3 + \J.) r {f^—a^fm. A^) 

M 4 /w. 
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^ , . — a rin. A cor. (X + /3 + 0) +. 
J}n. ^ ^ j r 

7 ■ • 

Scholion 1\ 

§. 376. QuemadinoduiTi duo pro^iime prae- 
cedentia probiemata; ita hoc etiam problema 
riulium" continct cafum Tctragonometriae pro- 
pritim , fed omnes fex cafus utricjue methodo 
ct Trigonometricae et Tetragonometricae fub- 
funt; quoad latus et diagonalcm foJutio tetrago- 
nometrica trigonometricae fere praeflat, cum 
omnes fex determinationcs fimplicem analogiani 
trigonometricam ingrediantur. Sinn'iiter foJutio» 
>ies, cjuibus anguii inveniuntur, trigoiiometricis 
parum vel niliii cedunt, 

Coroll IV. 

277. Si angulus A fit recSus ^tfziaJtn.K: 

— cox. (j34.A + ^), fi B redus fit, f~a: 

— coj-. (/3 + 9+-v|^), fi D redus fit, A: 
' — cos, (/3+A + \p) , denique fi J CD redus; 
fit, /= a^/i. li; - coj*. (A+(p + \p); fed in cafu 
primo fit a— — fcos, (/3 + A+<P;: pn, ia 
cafu fecundo fit a=-/co-f.(/3 + (p + \|;), in cafu 
tertio fit a =- fcos. (/3+ A + \|^) : fm, A, i» iparto 
cafu fit, a=-/fOj'.(A + (p+\p);/?i. 

CorolL V. 

(§. 378. Si angulus A fit tribus redis aequa- 
ii« cadente vcrticc D fupra diagonaJcm BD^ 

intra 
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ijitra vel extra triangulum BCD^ et trapezio 
invcrfo prodcunte; fit fziapi.K: cos, (/3+A+(p), 
fed a=: fc(n,{(i-\-X-Y(p): jin. A. Si anguJus B vel 
D fit tribus redis aequalis, cadente in cnfu prio- - 
re B ad dextram, in pofleriore D ad finirtram 
dingonalis AC^ et in cafu utroque trapezio in- 
verlo prodeunte; fit in cafu priore f a: 
cos. (/3 + ^ + \|/), fed (yS+^ + \i/); in 

poQeriore, f =•= a /m. d: cos, (/3+ A + \p); 
. _/ro/.f/3+A+4.) ^ . . , 
=: ^yOT^A ' J-^enique 11 angulus 

ACD tribus redlis aequalis ponatur, cadente 
Jatere CD fupra vel infra Jatus B C, et trapezio 
totaliter inverfo prodeunte fit, /~ a Jin. A\: 
cos,{A + (p+\l^), fcd a=zfcos.(A + <p + \lj :/in.?^. 
Ideni obtinetur ponendo angulum ACD nega- 

tlvum et fitlUlI re<flum. Sed hae aequationes 

non nifi fignis difFerunt ab illis coroJI. praece- 
dentis, 

CorolL VL 

§. 279. Sed ponendo angulo A recT:o"vcl 
tribus redis aequali fit : 

^^/^'•^/^'^•CA+^J+cox.CA+cp^r^C/^^-nV^z-A^) 
fin.\6- ' -j ^ ■ -> 

+n/??;.A>.(/3+Amoj-.(/3+A)r(/^-rty«.A^) 
M^- J ' ; 

• fed poncndo anguJo D recT:o vel tribus redis 

aequali Ivabetur; 

+n//^A/».(A+\{y)+ro.r.(A+\{;)r(/'-ay/z,A^) 
jm, /3 — : _ 

r f ±'2>rA/?7/.(A+/3)+ro.r.(A+/3r(/'--n^//^.A^) 

Ivl 5 Poncn. 
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Ponendo angulo B redo vel tribus redis 
aequali habentur hae aequationes : 

«/«.((p+xi/)q:fo,r,/(p+;|.)rCr-«") 

jm. li ~ j . — , 

^= _ , 

Denique ponendo angulo ACD recT:o vel tribus 
rectis aequali habcntur hae aequationes: 

— y ' ^ 

Sed in cafu primo nt, taufi.K- rvr ' 

f cot. -l- <p) 

vel etiam ^a/JF. A ==- — , led 

^ /- a cojtc. (3+(p) 
cafu fecundo fit tang. A ==+^ ^zSjl 



m 



/ fo^(/3 + 4/) 



//m. ( /3+^|/ ) - « 



- denique fit in cjuarto cafu 

/- o co/cf . ( /3 + -J/ ) 

_ fcos. (<p + %jy) __ _J_fft-Jj>_ + )_ 

Coro//. 

$• 28c. Si angulus ^fif duobus rec^lis aequa- 
lis, lateribus AB^AD^ in diagoualcni BD inci- 
dentibus, et trape/io in triangulum abeunte, fit 
f-afin.h:Jhh (/S-l-A+tp), et a=ffn,{(^K+(p):/i'ti-A^ 

Scd 
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Sed iii hoc cafu habcntur pro angulis Iiae accjua- 

^ a fm . K - 
tiones ang, fm. — — A — (o = (p-, et 

/ 

^ a fin, A 

/3 = — ^-7: A — (p, et pro imibus, 

^JtJtn. A go.r,(A+ ^)4:/?/.(A-h^) r(r-<A"-^^) 
jin.lo— — 

. . n (/3+cp) 



a-fcos, (/3 + 9) 

_ /^g^^g . (/3 + (p) 

'"^fl>r. C/3 + (p)-/ • 

Scholion IL 

§, Sgl* Solvitur hic nova qiuadam ratione 
acl triangula fpecSlans problema , quando quae- 

ritur rech E C; nam in triangulo totali datur 
jE^pars lateri.s BD ct anguli adjacentis 7i, Z?, 

et anguJi C, pars ECD; in triangulo partiali 
EBC^ non dantur nifi duo, Jatus EB^ et an- 
gulus adjacens in altero partiali ECD noa 
dantur niH anguli I?, et ECD^ et tamen 
omnia trianguJa foJvuntur. Caeterae deter- 
minationes quatuor etiam nova <|uadam ratione 
inveniuntur. 

CorolL VIIL 

I' §. 282. Si anguli ^ et Z?,' ponantur 

fiiT\ul fumti duobus redis acquales, ut pro- 
deat trapezium paralJelarum bafium A Bi 

C D, fit f ~ a Jin. .^A ; /«. (/3 +>) 



etiam 
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tang. d^z,ll~ ..^ : nec non 

j^^^ ^ a fiu A cox. A l^fin. A Vif^-a^fin. A^) _ 

auteni anguji ^ et R finiul fiimti aequalcs 

fint duobus rec^lis , prodeunte trapezio paral- 
leJarum bafiuni AD ^ BC^ fit, /==; a f%n, K: 
Jin, (/3-f-(^); feci in hoc cafii fit 

fiiuP,-^ ^^-^ ^ — r- — ivel eti 

J 

^ ^ ///.A f or./3 + finSrif-afuK A^) , . 
fm.(p~~ ~f ,veletiam 

a pnAj cos. (i T Rfh R Ti f^-a^pn.-Af) 

ftfhq)^- . — —'Y' — Quod 

fi anguli diagonaJitcr oppofiti 5, 2?, fimul .fumti, 
duobus redisacquales ponantur, proBeunte trape- , 
zio circuJo infcnptibile,fii ; /^rtym. a : fin. (yS+4') 
vel /= a fin, (p: fin. (/3 + \f/). Fit autem 

afm.Xcos.-l-rfm.^lrif-a^ fm.hr) , . 
jm.fi-— L_Li_i: ' ± .\el etiam 

fn.lizz^ Zl_ — atquc 

n /?2. A roj. /3 + fin. (inr- a^fm. A^) , 
fn.^j--^ ~ r vel 

, 0cos.f^i:fn.(2>r(f^~-a^/in.(r)^) ^ 
Jin. '^- ~ -^; '■ ~ . Sed 

ex Coroila;iu 11. fit iu cafu primo angulus 

ACD 



1 



I 
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ACD-(^:zang,fin ^ ^ — A. Sed in cafu 

fecundo fit, [i - ang. fih ' • - (p nec 

non cp z:- ang.fin. j; /3. 

J 

Coroll. IX. 

$. 283. Si anguli A et D ponantnr fimul 
fumti uni redo vei etiam tribus redis aequaJes, fit 

fzi^+apKK: CQS.{(i+K); fed tang, X=--_''' ^ 

, . ^ +fcot[i 
vcl etiam ta?7{r, A ataue 

^ a cofec. ^ +■ / ^ 

, ^ il a ftn, T f ox. A r (/' — y?^?- A^ ) 
fuu /3 = ^ j ^ 

Si anguli A Qt B ponantur fimul uni rcdo vel 
tribuii rcdis acquales fit, f--afm.K: cns. (/3+(p) 

^ ^ +a Ibu A (in, JZ cok K ( f — A"- ^^) 

ftjU /3 = '1 ^ ^ ^ : 

+ a/?7Z.Ay?^i.yS + rox. /3 r {f^ — a'' fin.x'') 
pu (p = — ; ^ -j 

Si an£fuli diagon^iliter oppofiti D ponantur 
fiinui fiimti ae(]uales uni rcdo vel tribus rcdis, 
fit: f a Jin, K: cos, {(i + -^) atque 

+ n l^n. A fin. (h T cos. T ( f^— (^^fri- A^) 

M /3 = ■ — ^ • 

Fit autem iu cafu primo pofitione aequalitatis 

CUill 
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cuii) uno recto^aiigulus lo^atig.Jiih—- a. 

Sed pofitione aequalitatis cum tribus recTis, 

-^afin.K 

^-ang,fm. — A; per fecunclam pofitio- 

nem fit augulus (6~ang.fin^ — <p in cafii 

priori, led in aJtcro ent [6 -ang.fn,—^ (p 

. -^afin.d 
ct mgxxius (p-ang,fn,'-^^ [6, vel ctiam in 

calu altero (p:=fl«^.yF?/. ~ /3, per pofi- 

tionem tertiam ht ^ -ang,fm. i — • - vel 

- ■ r . o +a /in. d 

m calu etiam altero (6-=.ang,fiu \{/, et 

^ -a fin.K ^ , . 
^Vi^\\i% (p-ang.fin.—~^ /3, vel etiam 

Arafm.d 
/ 

CmolL X 

$. 284. Si tres anguli vf, D fimul fijmti 
tribus redlis vel etiam uni recto aequales pouan- 
tur, ita ut in cafii poneriore lequatur angulum C 
fieri tribus redis aequalem, cadente vertice Cin- 
fra diagonalcm7i i^et prodeunte trapezio inverfo 

fi.,/==±?/^± 0.5= ''^''"'^ 



cos. /3 / 



Si 



■ 



JN TETRAGONOMETRIAM. 191 

Si anguli A^ A CD fint fimul fumti tribus 

f 

redis aequales, fit / = « icing, A et tairg.X^-^'. 

Denic^ue fi anguli D^ et ACD poni^ntur 
fimui uni reflo vel tribus recHis aequjles , flt: 

/-'Z.ctphKcos'^, nec non fiiu-^zz 

.Scholitm IIL 

§. aSS- Si trapci^ium ita fit partiaUter invcr- • 
fum, ur totum triangulum A ID C cadat intra 
trianguJum A C ^ prodit haec acqu-atio : 
fl fn,K=-f //^. (/34-<p- A-^jv). Eadem aequatio 
prodit, fi trapezium fit totaliter inverlum, ca- 
dente latere A D intra latus A fed Jatere 
CD extra latus Ci?. Vcruni fi Jatus AD ca- 

dat extra A Ji ^ five Jatus CD fit ctiam extra 
vel intra latus C hnbetur haec aequatio: 

a fin, A = ffn, (/3 + ^+\|;- A). Igitur gene- 

ralis aequatio luijus problematis pro omni tra- 

pezio t^im diredlo quam inverfo eft hujusniodi: 

0/?/. A = T/ ftn. C/3-h-<p±\|v +.A). 



CAPUT 



INTRODUCTIO 



Cap.VI 



CAPUT VL 

Conlinens fex problemata qiiartae clajjls 
partictilaris y fub priore principali 

contentae. 



Probkma X X, 

Fig.XX. §. 286. figura quadiilatera propofita 

j^BCD^ intcr omnia Jatera AB=a, BC^b, 
ADzzc^ DC^dy et diagonalcm AC^f» et 
angulum combinationiai := \p, aequationem 
iiiveiiirc, 

Solutio, 

1) Ab angulo C ct D in latus AB^ demiflis 
perpendiculis Cm, Da^ et a vertice Z?, cuin 

, latere AB a6ta parailela, ufque ad Cw, crunt 
per principia Geometriae eJcmcntaris redlae Cm 
Ct D a latev ie pamJJeJae, et praeterea Dc sjcqaa- 
lls ipfi flWi, etnormaJis ad Cm^ et confequenter 
triangtjJum DcC rcdanguJum. 

2) Cum fit per (Eucl. II. 11.) AC^^AB^+ 
BC^-zAB. mBzzf^-a^-\-b-^-' zab cos.B; 

ent cos, B — et liinc B m == 

zab 2 a 

et confequcnter perpendicuJum C = 



diculum aD^c Jin.^^ et fegmentum ^n=:rroj.\|/, 

hinc 
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liinc obtinetur Cc~ Cni — m c=:=Cm — aD 




4 a 




amzzDc Qiiare cum 

2 a ^ 

triangulum DcC fit redlangulum, ad acquatio- 
iiempervenio pcr Tlieorema Pythagoricum hoc 

H r Ex qua fum- 

tis femel quadratis numeratorum, in utroque ter- 
mino finiflri membri, et fublatis terminis fe mu- 
tuo defiruentibus, et fada concinnatione obtinetur 
h'aec'aequatio : (6^- fl^-f c cos, + (/^+ c^-d^y 

a^c fm, 4^ r G if^^+^^-rty q^e. i. 

CorolL I. 

§. 287. Sumtis rurfus quadratis habetur: 
(f^^a^-py c^cos. c^- dy (l^^-a^-f^) 

c^-d^) 2 a c cos, x}> = (2 fl^ z ay^+ 2 P/^- 
a^ — b^-f^) c^ jin.-^^i^; fada aduali evolutione 
terminorum propter ym.v^^+foj.-jl/^r:/, et iden- 
titatem fignorum in quinque terminis, ortis ex 
quadratura termini primi finiftri membri, et 
quinque dextri membri ad partem finiflram trans- 
latis et aequatione ad nihilum reducSa, habebitur: 

(«4^ /;'^+/^-2fl^^^-2 ^ 2 aV/^ cos. z ^ + 

ic^^f^^d^+ z c^f^^ 2 rfy 2 c^d"-) fl^- ( f^ - c Y^+ 
+ b^-f^ + b'' c^— b^ d^~ a^/ — c^+ a^ d^ ) 
gctc cos. Fado cxaminc erit fumnia 

N omni- 
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omnlum coefficientiiim ipfius -^- ^ 

zac coj". quae brevitaris ergo dicatur/z; fed 
aggregatum omnium coefficientium ipfius y% ei'it 

"2 fl c fOJ". quod brcvifitis gratia dicatur zM; 
fumma vcro omnium terminoriim ia qnibus noii 
continetur/, erit =;(fl^-6^)*r^+Cc^-^^^f «^-(«^-Z^^) 
{c^-d^) zaccos.-)^, quae brevitatis gratiadicatur iV; 
unde fadis fubftitutionibus , erit acquatio abbre- 
viata: f"^ h-^-zM + AT"*— o, ex qua obtinetur 



rh 



Corolt. JL 



§. 2g8- Ex aequatione proutl ad eam primo 
eft perventum Joj)girudo IztQus DC Jioc modo 

exprimitur: a— ^ 

za 

r(4a' h^-'ia^+b^--f^f~zac >. 



,ex 

2 a 



eadem aequatione reduda finali apparet cflc 




Quod fi ergo ad abbreviandum pojiatur 

_ - — _ — — — — ■ — zi2/z 

a 

^rit aequatio abbreviata + 2 A c d'' ^f^t unda 
eiicitur /r=:-yf ±.r (^^+rf''^^). 

r 



CeroU. 



I 
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CorolL . IIL 

§. 289. Sit ad abbreviandum exCoroUano I. 
fununa coeflicientium quadmti ipfius bzzzB^ et 
fuauBa omnium terminorum abfolutorum = 
erit haec aequatio abbreviata: b^^c^zP b^-^-QzzOy 

cx (|ua extraCra raclice m^b- — ~ 

c 

Si fac^la divifione totius aequationis ex Coroll. I. 
ad nihilum redadae per ponatur ad abbrevian- 
dum coefficiens ipfiui = coefficiens ipfius 
/?, coefficiens ipfius a, ~ C, et fumma 
omnium terminorum abfolutorum = D; habetuc 
pro inveniendo Jatere AB hzQC aequatio abbrc- 
viata: -^Aa^ + Ba^^Ca-^-D^o. 

CorolL IF. 

<§. 290. Sit ad nbbreviandum (^f^^^a^b^^ 

Xa-+b^-m:) = P; (b'~a^^f)c-Cl; Cf+^^-^^) 
fadis fubflitutionibus et transpofuione, erit 
aequatio abbreviata : QT (^i-x^^^^P R, po- 
fito Jin,y\j:=ix^ ct fox. \|> = r"( /-:v^), ex qua 
fumtis quadratis et facta redud:ione, obtinetur 

PR±qr{P'+Gc-R^) ^ , 

haec aequatio: x- ~ — — =fitu-\p. 

P +Qf 

SchoUon L 

§. 291. Inter fex cafus qui in aequatJone con- 
tinentur nulhis datur Tetragonometriae proprius; 
fed omnes utrique methodo et trigonometricae 
et tetragonometricae pariter fubfunr, et quidem 
ita ut trigonometrice naturalius et faciiius e» 
pediantur, tamen omnes fex calus evolvi, quiii 
cx aequatione haud difficulter fequntur. 

N a CorolL 
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CorolL V. 

§. 291. Si angulus A ponatur aec|ual!s duo- 
bus redis, Jateribus AB^ AD in diagonalem 
BD incidentibus et trapezio in tr iangulum jRCi) 
abeunte, aequatio , quae ex refolutione prodiit, 
in hanc mutatur; C/^+ c^-d^) {a-ib^-a^-f^) czzo, 

A r f r r{ib^-ci^)c+{d^-c^)n) ^ 
unde lequitur torej- ^ vel 

■ . ^ VCcb+a^ib-a^c + Cd+c^Cd-Oa) 
etiam / r ~ ; ex 

a + c 

cadem eiicitur a= . 

a ' 

equitur etiam 

— i ^ porro ex 

. d^^f^c^r(cr+c^-d-)^'4C0^'fd 

cadcm ent 9 

2 c 

b^-f-d'+r(Xd'+f'b^f-'4a^{d'''f)) 

ncc iion c =: 









ex 


eadem 


] 







9. a 





















SchoUon IL 

§. 293. Harum aequationum fecunda et 
quinta ex aequationibus generalibus in coroiJario 
fecundo inventis etiam confequntur, trcs autem 
caeterae, quod niireris, CX fuis generalibus in 
CoroJJanis primo et tertio non confequuntur» 
cujus phaenomeni ratio cft, quod aequatio initio 
Corollarii primi fumtis quadratis et fada evolu- 
tioJie et transpofitione terminorum in aliam for- 
mam fuit transfufa, cx qua legitimi valores lit- 

terarum/, non confcquntur, nifi prius ad 

for- 



1 
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formam pnftinam reducatur; idem enim ex qua- 
libet ejusdem aequationis forma non femper Je- 
gitime fequitur. Sed Ivac methodo mwa qua- 
dam rationc folvitur problenva ad triangula per- 
tinens , quod ordinaria metliodo refoJvendum 
foret hoc modo: DemifFo ab angulo C in bafin 
BD perpendiculo Ca^ erit per (EucJ. II. 11.) 

= - 2 rt/ cos. A, et = f ^+/'+ 2 cfcos, A 
et ad eliminandum cqs, A aequationibus combi- 

natis habetur: — , unde con- 

. - c c 

r ^ r . . . r((^W)r+(i--f)«) 

lequitur tor« uti prius: /:= 



CorolL VL 



394. Si in aequatione in primo CorolJario 
inventa ponatur angulus recSus, vel etiam tri- 
bus recT:is aequalis, cadente vertice A fupra dia* 
gonalem BD intra vei extra triangulum BCD^ 
et trapezio inverfo prodeunte, habetur pro dfa- 

gonali haec aequatio : /= 

^ ^ r(a+o 

ubi in cafu anguli /4 redlo aequalis fignum affir- 
mntivum , in cafu altero, quo tribus redlis aequa- 
lis, fignum negativum valere debet, fed ex 

corollario II. fit d =.-—^ ~ 

2 a 

Cr ( 4 a^&'— (a^ + ^>"— /^)^ — 2fl OO_ 

za 

N 3 ^ — 



t 
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z a 
2 a 

Quia m acquatfone cjuarti gradus in coroUario 111, 
vi hujus pofitionis fit Az=.Oj et C:=o^ ut aecjua- 
tio in hanc mutetur: a^^J^B a^-^D-o ; extrada ra- 

dice invenitur elle a~ p ~ 

et in aequationis b = ^ 

termino P evanefcit fijmma oipnium fcrmiuo- 
rum, quae efticitur cos\ \|;. 

SchoUon ///, 

§. 295. Aequatio hujus Problcmatis prinio 
inventa nuUas recipit varietates, nifi quae ex am- 
bjguitate figni radicalis et cofinus oriuntur, quare 
pro omni trapezio tam direcfto, quam inverfo 
primo iuventa valet aequatio. 

PYobUma XXI. 

Fig. XXr. 396. In figura quadriJatera propofita 

ABCD; mterhaecfex, \^t\xs A B-a, B C^^b^ 
AD-dy diagonalcm AC~f^ et duos angulgs 
D^(p> aequationem invenire- 

Solutio, 

In triangulo dextro formo hanc analo,- 
^iam ACCfJ: fin. D (fn. cpj ^ AD (cj: 

^ f 

3) Ex 
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2) Ex his et ex finu cofinuque anguli Z?, formo 
fiivum et cofinum anguli tertu CAD et invenio 

nec non foj*. C A D zi:^ 

— cox. (p Tif^-c^fin. (p^) + c fm, (p^ 

\ " ■ , , ,4 

/ 

3) Ex Iiis et ex finu cofinuque anguli A 
formo cofinum anguli CAB^ et iuvenio efle: 

/ 

foi.-^pi. <p VC c^Jin. qi^) 4. c fin.->\j Jin.q) cos.(p 



f 

- COS. <p + 4i) TCf^-C^f^tpV + cfin.cpfiu. (:(p+\f/> 



cos. C AB. 



f 



4) His fadis in triangulo finifiro per tritum 
thcorema ( Euci. II. 11.) ad hanc aequationcm per- 
venlo: E C^-zz A ^ AC^ — Z A b AC, et 
fymboJis fubfiitutis b^=:a^+f^+ za cof.((p-l\pJ 
TCf^-cyin.^p J --zacfin.^pfin.i^p-Y^J Q^L. I, 

Coroll 1. 

297, Ex hac aequatione fiatim incur- 
rit in ocuios, effe pro invenieiido latere BC-i 

bzzr'Qa''+f'- + 2acos.(<p+^l^)r (f-- c\fiiu (p^-) 
^zac fin.(p (<p + \|>)} Sit ad abbreviandum 
ph (p=:zzh, jin. C(p+yl/ ) m , cox. + xjyj «, 
crit pro invcuiendo iatere AD^ fubliitutione et 

N 4 trans- 
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transpofitione fada zac km = zan 

KCf^ — h^J-i qua operatione abfoluta 
obtinetur haec aequatio : 

zah 

CorolL IL 

§• 298. Sed fa(Sa fubftitutione et transpofi- 
tione pro obtincndo Jatere AB^ liabetur haec 
aequatio abbreviata : a-^-zaCn nf^-c^/i^)- chmj 
= 6^— y% et operatione ad finem perduda obtine- 
tur haec: a z==i chm — n K Cf' — ^ V i 

rC(»^ r(/^-"C^ A^) ~ chmy+b^—f^y 

Vcrum pro diagonali obtinenda habetur : 
f^KCb^+a^ (n^-m^)+ zachm^zanT^b^-iam-chf)') 
et fi ad abbreviandum ponatur n^-m^=.cos.((p+-\p) 
— fi^iK (^ + -4^)^ = cos. 2((p + yl/)—p^ habctur: 
/ = (X'b^+a^p+ zachm+zan TQf'- ( a m - c h)^) ). 

Coroll. IIL 

§, 299. Pro obtinendo angulo D, ex 
acquatione inventa eJicio hanc aequationem : 
zac fin, <p = — fm. ((p + \p)+ cos, ((p + xp) 

r (4^^/^ — -^*) "1 q"'-^ brevitatis gratia 
pofitum crat, b"^ — — f^ A^; ponatur 
rurfus ad abbrcvianduni rC^a^f"'—^^)-!^^ 
ct ex aequatione abbreviata : 2 ac fin, <p 
——A^-fin. C<P+^) + B'^cos.Cq>+'^) elicitur 
tang. (prrrf^JS^foj-. .vf^ — A^/n,^): C^cic + A^ 
tos, \|/ + B^fin. •vj/J et fi ad abbreviandum po- 
patur za c fin. <p h^ invenitur effe ; 
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-~ ± r CA" — — h*J 

et conleqiienter ip{e angulus 

. (-An^±B^r(.A*-SrB*-h^)) 
^^ang.fm. —-^^ ^ 9 

SchoUon 7. 

500. Nec in hoc pioblemate datur ulluj 
cafus Tetragonometriae proprius, fed omne$ 
utrique niethodo et trigonometricae et tetragono- 
jnetricae pariter fubfunt, fcd ita ut fere facilius 
et cxpeditius trigouometrice folvantur, excepto 
cafu, quo diagonalis quacritur, pro quo aequa- 
tio exhibita brevitatc folutioni trigonometri- 
cae parum aut nihil cedit; omnes autem cafus 

evolvi, cum ex aequationc haud difficulter ct 
operofe fequantur, 

CovqIU IV. 

301. SI anguli A Gt D ponantur fimul 
fumti duobus redlis aequales, ut prodeat trape- 
zium paralJelarum bafium CZ?; acquiitio, 

quaeprius prodiit, in hanc mutatur: b"=a^+f^-2a 
rCr—c^frhCp'), vel etiam P=:a^ + /^-2a 
T^Cf^ — fi^^' '^^0 > unde exfracT:a radice fit, 
f:=.)r{a^^-b^±zar'{b^-c^pK(p'))', id quod 
etiam ex ipfa aequatione generali pro diagonaii 
inventa elicitur, 

CorolL V. 

§• 302. Si ponantur anguli A Qt fimul 
fumti uni redo vcl tribus redis aequales-; 

N 5 aequ^i^ 
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aequatio pro diagonali iu Jianc mutatur : 
Y"(b^- zac Jin, (p J, ubi fignuni fupe- 
rius valet pro pofitione anguli redi, infcrius, 
pro pofitione trium redorum. 

CorolL VL 

-^03, Si in aequatione gencrali pro 
diagonali ponatur angulus A aequali> duobus 
recSis , lateribu.s A A D in diagonalem 
B D incidentibusT et quadrilatei'o in triangu- 
lum abcdnte , aequatio in hanc mutatur : 

in qua eft fo/. ^^-Jin, <p^=:cos, z^p-p, m= — /z, 
n — — cos. {p, 

Scholion II, 

§. 304. Solvit hacc aec^uatio nova quadam 
ratione problema dc invenienda reda ab 
anguio C ad latus BD dudta, quod ordinaria 
inethodo pcr duas analogias trigonomctricas fol- 
vendum eiTet Similiter pro fegmentis BE, 

ct Jatere BC c fuis valoribus geueralibus nova9 
folutiones eliciuiitur fequentes, 

CorolL riL 

§ 305. Pro iatere EC invenrendo habetur: 
fc:rC«^+/^- z a cos, <p rcf^-cyn.^p^^j^z a c fm,<p^) 
pro fegmento D E haec habetur : 
^ ( b^^a^-J^) ftn.(p%tos, (pr{4 a^ f-ib^-ct^-f^f ) 

2 ajin, <p 

clenique pro fegmento aitero BK haec invenitur ; 
a -•zzz eos. jTiT— ^"-fn. qf-) — t fn. qf" +: 
rC ( ofn. (p^^cos. r - cyn. ) + Z^^^/O 

ct 
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et pro angnlo Z), tang. (p B^: ( A^-znr, 
Quod fi ponatur angulus D nequalKs duobus 
redis, latcribus AD^ DC m diagonaleni inci- 
dentibus ct trapezio in triangnJum A B C 
abeunte , aequatio pro diagonali in hanc abit 
/ ~ ( 6'"' 4. a^-p ^l^anKib^- a^ ) ) , et iteruna 
extrada radice f::za7i+yfh^-a^m^J, in qua 
cft 77z~ — /ly.yp^ n-— — fo.r. roj-. ■vp^— y?7Z. 
==cax*2\p = fit autem in hpc cafu Jin»yl/:=^B^: 
rCA^^ + B^J. 

CorolL VIIL 

306. Si angulus A ponatur aequalis reLT.o 
vel tribus recSis, cadente vertice A fupra diago- 
iialem B D intra vei extra triangulum B CD-, et 

trapezio inverfo prodeunte, fit aequatio pro diago- 

in qua aequatione figna fuperiora valeat pro po- 

fitione redi denotantc m--\^cos.(p, nzz^^jhuip^ 
Jin. (p" — cos, gf- — cos. zq) — — jj, 
iu hac h\^.pothefi invenitur fore Jatus BC~b 

^izT^a^+J^+za/m.CpTi p-c^-fin.Cp^^.zacfin.q:) cos.(p) 
AD^C':=i . 

z a h 

ct denique latus AB-a:^±chm^n T(f'^~c'^h^)± 
r((4=^^r(/^-f^A^)X chmy + b^-f^') et 
taJig, (p^+ A^ ' C2ac±B^J ^ in his quatuor 
aequationibus figna vaient, ut in aeciuatione nro 
diagonali. 



$. 307. Si in aequationc pro dfagonali po^ 
liatur angulus D redus vel tribus recT^i^ aequalis» 
cadente vertice D ,a finiftra diagonaiis intra vel 
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extra tvimgnhxmABC^ tt trapezfo mverfo pro- 
deunte, prodit aequatio plane finiilis priori in 
qua eft 7» = + rox. \J/, ?z = + -^l^, Jtn, -^^J^ - c a/. \|/^ 
— m^ — rf'zz—p--cos,Z'\\/^ fit autem in hac hypo- 
thefi, latus^^ C ~ =:;=: ^(«^+/^ + 2^/^-4/ 
^^(/''-r^^Ijr^arfox.-vl;^ latus vero A D—c:^:=. 

in hac aequatione figna fiiperiora valent pro pofi» 
tione trium redlorum^iuferiorapropofitione redi. 
Latus A R — a=: cm n T (f^ — c^) + 
r((/^_^^)#_r«0" + ^"— /'> 

CqyoIL X 

§. '308. Quod fi ponatur am^ch^ ut fit 
a: fin,(p-c: fm. ((p-^--^ aequatio pro diagonali 
in hanc mutatur:/- Y^ib^-^^c^p^-zachm^^zah^ii)^ 
quae am et ch pro fe mutuo, et pro ^ fiium va- 
lorcm fubftituendo, in hanc fimplicioreni abit, 
/= KQ(h + an)^ + ck), Si vcro poiiatur 
bz.a7n-ch, fit /— T^a^^n^+c^h^J pro b p 
fuis valoribus fubftitutis, vel etiam pro ch rurfus 
fuo valorc furrogato fitfzzT(o^ + b^-2abmJ. 

Scholion III^ 

§- .30.9.- Aequatio in folutione hujus proUc-r 
«latis data pro trapezio dirccflo , valet in hypo- 
thefi figurae conftrudae, quando fumma angulo- 
rum D ACD excedit redum, verum quando 
mindr eft reAo et angulus jD. major angulo .^, 
habetur haec aequatio: b^^^c^+f^- za cos.^^p-^^J 

l^l/'- ^''/^' ^^) + 2 r fin, '(p fm.{(p---^), fcd 

angu- 



JN TETRAGONOMETRIAM. 205 
angulo A ^ angulum D excedente haec : 

-^zac Jin, (p jin.i^^-^Cp)^ Quare generalis aequa- 
tlo pro omni trapezio diredo fit hujusmodi: 

'I^^ac fn.^+Cp^fn. (p. Qu()d fi trapczimn 

Ht partialiter inverfum , ut totum triangulum 
ADC cadat intra triangulum ABCt exiflente 
fumma angulorum D et ACD redo majore, 
angulo D majore quam angulo A^ liabetur haec 
aequatio : ~ fl^ + + 2 « cos, {(p — \p) 
y (f^ — c^^f n, (p^) — zacfin. (p fru {(p — -v^) ; 
verum caeteris inanentibus iisdem, exiftentc 
angulo A majorc angnlo D , habetur : 

b^-a^+f^+za cos,(^l^-(p) nr-c^fm.cp^) 

+ 2flC fm(pfin, Q^~(p); fed, exinente fumma 
angulorum D A C D redo minore, habetur 
haec aecjuatio: b^~a^-\^f^ — zacos, (^ + \{/) 
T {f- — c'^ fm. (p^^^ + zac fin. (p fiu (^ + \|/). 
Caeterum ex aequatione h'cjuet pJures variatio- 
ncs occurrere non poffe , quomodocunquc 
figura variet , et aequatio generaliflima erit" 
pro omni trapezio, <juae jam allata fuit pro 
trapezio diredo. 

r 

Probhma XXII. 

§. 510. In figura quadrilatera propofita 
ASCD inter haec fex, latus AB:^a^ BC^b, 
CD:zd^ diagonalem /^C=/, angulum 
et Dz:(p aequatiojiem iiivenii'c. 



Sotutio. 



ao6 INTROD UCTIO CAr. VI. 

Solnilo. 

l) In triangulo dextro fonno hanc analogiam: 
A C(f) : fiiK D C/in. <pJ = CDCdJ: fin.CADz: 
d fm. <p 

7= — - — — et conicqueiUer cos. C A D pz, 

^ rXf^ — d^-pu cp^) 

,3) Ex Iiis et ex finu columijue anguli A 
formo cofinum anr^uli CAB^ et invenio elTe: 

cos. ^,^-CAD)J^^t^it9M 

3) His fa(^h*s in triangulo finiflro pervenio ad 
Iwnc acquationeni per (Eucl. II. 11.) B C^ 
^AB^+AC^-zAB. ACct fubfiitutis fynibo- 
lis iiabetur: =zd'J^f-''ZacQS,'>\^r(J^'d%.(p') 
-zadfuucpftn.-^, Q^E. I. 

Coroll. L 

§. 311. Ex hac acquationc ftntim liquetefle: 

latus BC^ b - r (a^+/^ -za cos,^\j n-r-dyn.Cp^) 
i~zad fn.(p fn.-\\/) et pofito ad abbreviandum 
fn,(p — h^fn.-^-m.^ cos.-^—n, invenitur effe latus 
ABtizz a~n T (f'' — d'- h^) + dhm dz 
rC(« r'(f'-'d^h^)+dhm.S'+ b^-r^ et latus 

zan 

atque diagonalis AC^f-T^Qi^+a^p+z adh 77t+2 a n 
rl^b^ — (am — dhf)^-, in qua aequatione efl: 
p^u^ — m^zzcos.s^^—fn.^lf^i^cos.z^^; pro angu- 
lo D inveniendo hanc aequationem confequor: 



dcni 



X 



• 

J 
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denique pro angulo A liabetur haec aequatio: 

A«. = : i i 

j r ^^^^ 

SchoUon L 

§. 312. Inter fex cafus qui in aequatione con- 
tinentur, non datur nifi unus Tetragonometriae 
proprius, qui tum obtinct quando diagonalis 
quaeritur, fuppeditat autem hic'cafus novum in 
Geometria pradica probJema fatis elegans pui- 
chrum et utile, quod ita fe habet: In figura qua- 
drilatera ex ddcis tribus Jateribus et duobus angu- 
lis Jateri ignoto acljacentibus, invenire diagona- 
icm et conflruere figuram Caeteri quinque ca- 

fus utrique methodo , et trigonometricae et te- 
tragonoinetricae pvu-iter fubfunt, fed ita ut tri- 

gonometricc Ejcilius expediantur, omnes tamea 
cafusevolvi, quia ex aequatione non adeo pro- 
lixe et operofp cruuntur, et aequationibus haud 
mconcinnis exprimuntur. 

*■ 

Corotl. IL 

§. 313. Si anguli ct D, ponantur fimul 
fumti aequales duobos redis, ut prodeat trape- 
zium paraiJelarum bafium AB^ DC f\t aequa- 
tio pro diagonali: /= r"( a^^i^ jh: 
An Kib^^-h^' iac)^)); fit autem in hoc cafu: 
latus BC'b = r zanrif- d^h^)~2 a d li^) 
ct latus A Bzzaz^iir (r~ h^J +dh^ ± 

latus 



I 
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latus D C ==d 



CorolL IIL 

§. 314, Si angulus A duobus xtdiis aequalls 
ponatur, \ztmhviS A AD^ cum diagonali BD 

coincidentibus, et trapezio in triangulum ^iCZ? 
abeunte; prodit pro diagonali five reda ab an- 
gulo C, in latus fibi oppofitum BD dudta, baec 
aequatio: f=:T'(a^+h''±2aT(,b''-d^h^)) fit autem 
in hoc cafii r (a^+/^± r</^-^^^/«.9^)) 

a = r r^^— h^j ±_ r cr — 



dzz 



2 



ah 



rUa^f^-ia^^f^—by) 

/»' <p == ^ 

2ad 



Scholion IL 

§, 315, His igitur aequationibus nova qua- 
dam ratione folvuntur triangula tum partialia 
BED, et ECD, tum etiam totale BCD^ 
(juae methodis vulgaribus trigonometricis perpa- 
rum aut nijiil ceduut, 

CoroU. IF. 

316. Si angulus A ponatur uni re<flo vcl 
tribus redis aec]ual»*s, cadente vertice A fiipra 
diagonalem B £>, intra vcl extra triangulum 
BCD et trapezio invcrfo prodeunte, prodit 
pro diagonali haec ae(juatio f^^TC^^^t^^^^zadhJ 

pro 
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pro latere SChabetu r haec : h~y"( s^-f/^^ zadh), 
pro latere AB obtiaetur ; a:^±dh±rCb^'r^d^h^) 

deni(|uc pro Jatere DCeR d = et pro 



zah 



angulo habetur Jtn, (pzz 



zad 



Scholion IIL 

§. 317. In tribus aequationibus prioribus va* 
lcnt figna fuperiora pro pofitione anguii re<5tij 
inferiora pro pofitione trium redorum , fed in 
duabus ultiniis exprefliones in utraque pofitione 
recidunt eodeni, quia angulus Z?, qui in priore 
cafu in figura confirudla eft affirmativus, in po- 
fitione trium redorum fit ncgativus, hoc efi: ad 

dextram lateris CD cadit, et trapezium fit to- 
taliter inverfnm. 

CorolL F. 

§' 318- Qnod fi anguius D ponatur recJlus, 
vel etiam tribus recSis aequalis, cadcntc verticeZ?, 
ad finifiram diagonalis intra vel extra trian- 
gulum A B C et denuo prodeunte trapezio in- 
verfo , prodit pro diagonali haec aequatio : 
/= r(b'-+ a d m±2 a n r (^^- (a nfZfc f^) 

fed inhoc cafu fit: b^Lrio^^+p-zanTCf^-d^^^T: 
zadm)^ et latus AB = a::zn T(f^-d^)±dm± 
KOinf^-d^^^dmy+b^f-) etpro anguio 

« habetur haec aequatio: fin.^pzz 

, 2«/ 

± TCCf^ -d^) (2 by^+2 a^b^-a^-^b^^f'');) 



O 



zaf 



ubi 
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ubi fignum fqperius valet pro angulo rcdo, infe- 
rius j^ro tribus redis. 

CorolL VL 

§. 319. ^i^omtm amzzdh,\it£\.ta':Jin.(p-=id: 
Jin.^p. eritf^r(ib^±(tnf+dVi^), fi vero 
ponatur A=:aw-i/t, RtfrzT^^a^ii^ + d^^h^), vel 
etv2imf=.K{d^+b^-2abm); his addere licet, * 
fi ponatur/=^/. fore ex aequatione, quae pnmo 
prodiit : a^+f^— z adcos.((p roft ^^+Jin.^pjh^.-^) 
ztd'+f-tad('^--<p) vcletiamfiet 6^=aH/^- 
Hadcos^^Cp--^)^ denique ficri potefi b''-a^+f^+ 
2 a d (cos. (p cos. -^p - Jtn, (p Jin, \|;) = a^+f^+ 
2a dcos.((p + ^). 

SchoHon IV. 

§. 3?o. Primus cafus obtinet in figura pro- 
pofita quando latus A D verfus dextram ab an- 
gulo A cadit et corifequenter quando angulus D 
vei huic acqualis CAD minor eft angylo A. 
Secundus cafus obtinet, quando Jatus Z) cadit 

verfus finifiram ab angulo A^ et quidem extra 
latus A ut prodeat trapezium totaiiter inver- 
fum, in hoc enim cafu anguius CAD-D^ fit 
major anguio A. Denique tertius cafus obtinet, 
qnando latus A D uti prius cadit ad finiilrum an- 
guii jD, fed intra iatus AB-> ut trapezium pro- 
deat partialiter inverfum, in hoc cnim cafu jin- 
gultis CAB eft fumma anguiorum A et D, 

■ 

Scholion. .V . 

§. 521. Aequatio liujus problematis fimpli- 
cior praecedente* nnlias recipit varietytes, nifi 
quod utrumque fignuzn praeponendum fit tcr- 

niino 
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mino tertio et quafto dextri aequationis membri^ 
quiire generalis acquntio j^ro omni trapczio tajtn ■ 
direcfto, quam inverfo, efl hoc modo exprimenda 
r:= a^+/^ T 2 a cos. ^ r (/^— ) + 

Probkma XXIII. 

§. 322. Tn fjgura quadrilatera ABCD propO- FJg. 
fita inter haec fex : htusAB^^iza^ ADzzc, diago- XXIII. 
n^\cm AC^f^ et tres angulos if=:A, D^(p, 

aequationem invenire, 

- 

Solutio. 

1) Cum dentur nomina primitiva anguloruttt 

yf, Dj erit nomen derivativum fuminae 
corundem A + <p + \|> ct hinc {A+B + D 

zi^fm.(h + <p+^) et cox. + 
=:fOJ".( A + (p+\|/), quare cum in folutione pfo- 
blematis XXI. num. i. 296.) fit inventus 

fin. ACD^^^—r^ ^uos.ACDJ-^ 

^ f f 

ex his et praece^lentibus formo finum fnmmae 
angulorum omnium A, B^ D^ A C D^ ct in- 
venio efTe fn. (A + B + D + A C D) =:z 

c fin.q)COsXK+<p+^\j)+fm.{K+(p+^)rf^-c^p'^^^ . 

/ 

a) Jam ob formatum finurn fummae omnium 
angulorum in quadrilatero , excepto angulo 
ACB^ et fummam omnium qilatuor redis aequa- 
lem crit noracn dcrivativum iinus anguli 

O-a ACB 



1 
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/ 

3) His peraflis in triangulo finiHro pervenio 
ad hanc anaJogiam A C: ph B /I B : fiiu ACB 
ct confequenter fymbolis fubrtituris habetur!: 

/.. fin. ^^^ -/"-(^ + ^P + ^P) r{r~r fin.(p^) 
+ c fin. (p for, (A + + \L) 

£ Z — y atquc 

a Jin.?,~~Jin. (A + <p+^|y)rcr-r^/«.(p^) 
w- f Jin. <p cos. (A+ip+-4^)- Qi^E L 

Scholion L 
323 . Cum in triangulo finirtro fit 

fin.ACB^^~-^ etroA^fCjS-— ~ ^ 

ct hinc /?z.(^+5+Z?+ y^CjS) = 

/3! ^». A ro/. (A+(p+\|/) + /tt. (A + ^ + \|/) 

' _ _ _ — r - " ~ L ~ I - 

. — t — — ,per eanaem acprius rationem 

r % f r -r.r^ — «>. Aroj.(A+(p+^t;) 



Jin. (A + (p + 4/> rif—^ fn.X'-^ 



tt in 



/ 

triangulo dextro hac analogia formata: AC: 
Jin. AD: fn.ACD ad hanc aeguationem 
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perveiiio, c ftn^ (p fX+(?»4-\|>) r{/*"a>?.X*) 
^aJlu,Acos,{K+(p-\-\l')^ haec autem eft priori 
fimiiis et ex illa derivatur a et A et flbi 
mutuo fubflituendo. 

Scholion II» 

§. ^14. Cuin per ipfum formatfonis modum 
finus angulorum ACB^ ct A CD negativi pro- 
dierint, necclfario iude fcqnebatur totum dex- 
trum aequationis raembrum fieri negativum , id 
quod primo fane intuitu abfurdi cjuid involvere 
videtur; haec autem abfurdi appareatia evanefcit,' 
fi coafideretur terminum priorem dextri mcmbri 
figno radicali alTcc^lum eife, et per confequens 
tam affirmative, quam negative fumi poffe-. undo 
fequitur ex negativo 5n allirmativum mutari 
polfe; id quod nova ratione confirmatur, fi at- 

tendatur unam aequationeu) effe alterius radicem 
negativajn; nam fi ex priori aequatione per ex- 
tradionem radicis quadraticae, quaeras valorem- 
f fin, <p, obtinebis hanc aequationem c Jtn, (p =: 
z=- a Jin. K cor, (A + (p + \|/) + Jin. (A+(p+'v|/) 
T^if^" ^\/i'^^* h^) unde liquet aequationem po- 
fieriorem effe radicem negativam prioris; quod 
fi vero ex pofteriore quaeras valorem o fm, Av 
ad hanc aequationem pervenies : a fin, d-=:- cJiji. <p 

cos. {h-VCp-VM ± fin. (A+(p+4y) r(f~cYt'i. )^ 
quare iiquet priorem cfTe pofierioris radi- 
cem negativam, igitur utraque aequatio figna 
^ffirm *tivo adjedlo generaliter repracfentatur, 

aequationes. ergo non reaiiter, fed formalitcr 
diffeiunt. 

O 3 CorolL 
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CorolL L 

335. Ex acquatione priori flatim fequilur 

• + c fm, (b cos. (A+<p+\|;) + fm. (A+(p+\|>) 

enc a =: '■ 

/». A 

— quod jclem radicem cx- 

trahendo ex pofteriore obtinetur. Scd ex 
aequatione pofieriore ftatim liquet efle : 
_^ +1 fl/w. A coT. (A + <p + \|^) +ym. (A+ (p + "4/) 

■ quod idem ex priore radiccm 

cxtrahendo obtinetur; fed pro diagonali obti- 

petur ex utraque aequatione haec aequatio; 
rJ^icyn.(p^±2acfm,Kftnq)cosXK+(p+^ 

7w.(A + <p + x^) 
vcl etiam haec ad conftruendum aptior: 

r C a^f m. K^fm. (A + <fi +\^ )^ + ( f/M- ^ ± 

{ififuKcof.(K + <p+4f)Y') 
' 7».CA+(p+^) 

Coro//. //. 

326. Pro angulo 3 obtinendo habenir haec 
acquatio: tang. A =: 
±cfin.(p cos. ((p+-^) ± fin. (^+^/) r"( f^-cyn. ^^) 

a+cfin.0n. ((p+\|/)+cox,«?>+^p) r(/^- f^/?J.(p^) 
vel etiam tang, a ~ 

afec,{(p+-^)±c fin.(ptang.{<p+^\^)':^Y^if^^cyn.^^ 

fimili» 



m TETRAGONOMETRIAM. 315 

fimiliter pro angulo D habetur haec aequatio: 
tang, (p — 

Jr a fm. K cns. (A+\^) + fin, (K-\-^) K( - a^fin A^) ' 

^c+a fin.K fin. (A+\//} + //«. (A+\//J r"( f^-aym.K ' 
vel etiam haec: tang, (p == 

afin. K ±. tang. (A+v^) Tif^-o^ pn, A^) 

/^r.(A+\|; ±(7y/w A iangAK+4^)+r{f^~ayu.K^) 

Denique multiplicando aequationem priorem per 
cfn.<p^ et pofteriorem ipev af n.d^ et acvjuationej 
iuter fe conneCtendo habetur pro angulo A haec? 
aequatio: iang. (A + <p + \[/) ==: 

( afin. K+c/in.cp) V (a fin, K- c ftn, <p ) 

% /m.<pr(f^''cyn, (p') + afin7r(ir--ayin K^) 
et a tangente ad angulum ipfum dcfcendendo 
habetur; \f/ ~ ang, tang. 

( a fin, K + c fin, <p) ( a/tn, d— c fin. (p ) 



^ fin.<pr{S^-c''fin.<p'')+afmAr'^^^ d 



-A"-(p, 



Schotion IIL 



327. Hic monendum, qncmadmoclnm 
fieri poteft ut a fyi, A majus c fiuu <p , ita etianx 
contingere pofre, ut fit minus, quo in cafu 
accjuacio reclrus fcribitur hoc modo ; 

■ 

tnng. (^+<p+-4^) == 

. (afin.K + c lin,(p) (c fm,(p- afm.K) 

^c ftn, (p r(/^-f>i.<p") ± a fin. K r(f^~a^fn. K^) 
ct confeque^ter etiam; Angulus ^:;: \p = ang. tang, 
icifin K + cfn,(p) (r /tn.^p- a (in.K) 

O 4 SchoU 
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SchoHon IF^. 

§. 328. Intcr fex cafus hujus problematis 
nujlus datur Tetragonometriae proprius, fed 
omnes utrique metbodo et trigonometricae et 
tetragonometricae pariter fubfunt Trium vero 
cafuum folutiones, quibus duo latera AB^ CD, 
ct diagonalis quaeruntur, folutionibus trigono- 
metricis parum vel ctiam niliil cedunt, Sed an- 
guli trigonometricc fere faciJius quam t«tragono- 
inetrice expcdiuntur, omnes tamen cafus evolvi, 
quia ex aequationibus faciliter et breviter fe- 
quuntur. 

Corotl. IIL 

§. 329. Si anguli A ct D fimul fumti fint 
duobus redis aequales prodcunte fic trapezio 
parallelarum bafium AB, DC^ habetur pro 
diagonali haec aequatio : 

TTia^fin, A'* + (c Jin. (p T afm. K tos. Af ) 

■ Jin, A 

fi vero angulus A et B fimul fumti fint aequales 
duobus re(£l:is, prodcunte fic trapezio parallela- 
rum bafium jSC, AD^ habetur pro diagonali 
liaec aequatio: 

r" r ^""fi^^* A^». (p^ 4- ('^/^- (p^+a Jin, A cos. (pY) 

fin,<p 

Denique fi anguli diagonalitcr oppofiti fint 
aequales duobus redis, ut prodeat trapczium 
circulo infcriptibile , habetur pro diagonaii haec 
aequatio : 

a^p^' pn, + (c fm, cpl^a fih A cos, ^f) 

CoroU. 



IN TETRAGONOMETRIAM. 217 

CorolL ir. 

§. 330. In prima hypothefi hahetur latus 
_ ^ c ftn. <p cos. X ± A Kf f^-^y^^' <p^ _ 

Jin. d 

=: d: f /«. (p coL K ±. rCf^-c^fin. <p^); et in 
fecunda hypothefi fit, 
_±,cftn.(p cos. (p ii fin, (p TCf^-^ fin. (^) 

fin. A 

in tertia vero fit, 

_ +L f //J. (p cos, ±_ fin. (f^^ efm. <p* 

fimih'ter in prima hypothefi fit ]atusr = + iJi:oj'.rf+ 
(/^ — ^ /«. A V 9 ^"^ fecunda 
± fl Jin, A f Q.r, - j^ +. fm. ■^jrCf^" ^"" P^' ' 

fin.h 

at in tertia 

_±afm. A ro.r.\|; ± r Cf-^'' fi^^-^^) 

fed in prima hypothefi fit tang. A ^= ^ fin. (px 
ia±r'Cf''-cyn.qf')) in fccunda hypothefi fit 

tang, (p=aftn.K:{c± TTCf^ - ^) )• J^®" 
niquc in tertia hypothefi !|haec aequatio habc« 
tur pro angulo = \|/ ang, tang. 

r-, vel. etiam 

c rcr-cyn, K^)± a rCf-^p^^) 



O 5 CorolL 
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CorolL V. 

§. 351. Si anguli A et D ponantur fimul 
fumti uni redo vel tribus redis aequales, ha- 
betur pro divigonaJi liaec aequatio : 

j — — , oi 

cos, A 

an^nli A B fint fimul uni redlo vcl tribus 
rcdis aequales, fit 

j — quae 

in hanc mutatur: f:^'r(i\/ifKX^ + Cc±afin.hf' 
tang, (p '); fi denique anguli B et D^ diago- 
naliter oppofiti fint uni redo vel tribus redis 
aequales, habctur hacc aequatio : 

KC ^yn, f o.r. ■^'' + (cfn,(p + o fin. A fm.^ 
f— T ' 

In primo cafu fit aequatio pro latere A B 
= a ^+ c fin. (p+cot. KKC /"^" ^V-> f^^^un- 

do calu fit T 

A 

in tertio cafu fit 

+ r fiii, (p fm. -J/ +: roA \|/ - ^'^fi^-^P^) 

— ^ ~. In 

fm. A 

primo cafu fit aequatio pro Jatere A D 

c- : — , mfecundo 

fin. <p 

cafufit c^±afin.K:tcot.(pr(f^^ayn.d''), 

denique cafu tertio 

^±,afin.K fin,y\j ±LCOs.^r (f'--^a^fin.}^) 

^ fin, (p 

Porro 



4 
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Porro in primo cafu fit pro angulo 

in fecundo cafu fit pro angulo D, taug, (p = 
irCf^'- c^fn.7^): (c +.afin,K)^ in tertio cafu 
fit pro anguJo A obtinendo, == ang, cof. 

(acos.(p+ cfm.cp ) ( acos,<p-cfn.(p ) 
cfjh (p rCr- cyn. (p^^ + a cos cp r(f^-o^cos.(p^) 

CorolL Fl 

§, 333, Si angulus A ponatur redus^ vel tri- 
bus redis aequalis, cadente vertice A fupra dia- 
gonalem intra vel extra triangulum BCDt et 
trapezio inverfo pro<^eunte, habetur pro diago- 

. r(ayn.h^cos,(?,+(pf 

nali naec aequatio : f= 

^ ^ cos.(x+(p) 

+ (^c fn.(p±a /in.K fifh(K+(p)f^ . 

~ — ~ : ^ . Si anguius 

(A + (p) ^ 

D ponatur recSus vel tribus redis aequalis ea* 
dente verticc D ad finiftram diagonalis intra vel 
extra finiflrum triangulum et trapezio inverfo 
prodeunte, habeturpro diagonali haec aequatio: 

^j,_ ir(c^T zacftn, K fm \h+-^) + a^ftru K^) 

cos. 

Si angulus5ponatur redlusvel tribus redis aequa- 
lis, cadente vertice-B ad dextram diagonalis intra 
vel cxtra triangulum dextrum, et trapezio inverfo 
prodeunte, habetur pro diagonali haec aequatio: 

^^rC fl^ cos. ((p+ylf f +(cfn.(p±a Jin. ((p+-^f)) 

cos. (<p + '^) 

CorolK 



I 



320 INTROD UCTIO Cap, VL 

CorolL VIL 
333« prima hypbthefi fit latus 

at in fecunda fit 

-cfin.{K+^)±cos.{K+-^)r{f^-c^^ / . 
^ deniquc 

fn, A 

in tertla, / /«.(p /«,((p+\t')Tfo^((?)+'v|>) 
f (f^ — c^ jin, (p^) ; fed in primo cafii habetur: 
Jatufi ADzz-czzzz 

ct in fecundo 

_ :;:fl/w,AA»>(A+ \)/) + c qa (A+\t;)r(/ ^-fl>^x^) 

ct in tertio 

— afn.((p+y^)±rof.C(p + y^)r(/^-a'') 
_ . . 

jtii. cp 
CorolL VIIL 

334. In prima hypothefi fit pro angulo B 

':^cfin.<p^±cof.<p T(f^-c^fn.<p^ ) 

/<iw^,As-- ■ • 

a±c fin. (p cof, (p ±fin. (p r(f- c^fou qf) 

• r j ^c>.^j> + coj.^J;r(/"C^) 

ct in fecunda tang.Kzz—^ vt-v, -^» — ;r 

^ a+ccof.^^^+fm.y^^r^f-C-) 

in prima hypothefi habetur pro angulo D 
jhaec exprefllo: 

Tafm.K^±cof,hr(r-a^fin.K'') \ 

tQflR*(bzz ~ — ' — - ^ - — > 

c+afin.hcof,K±fin.Ar{f^-(^yn.K^) 

fed 




1 
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led m tertia nt ta7i^.0=— — ; — ■ . 

c + a cos. ± nr-ay 

in fecunda Iiypothefi habetur pro angulo A 

haec exprelTio : 

^ "^^^ ±rr(/'-0±^>Ar(/"-fl>.A^ 

ct angulus ipfe ' 

(afin,X + c) (fl/;7.A-f)-A 

-dj = a^ZP". fof. r — : — * 

^ ^ +c rKr~c^)±a fn.K r{f^-ayin.\'-) 

Sed in tertia 

et angulus ipfe 

(c/in.(p + a)(cjn.(p-a)-(p 

""^- "^-+fm.(pr(j^~^(p^)±arlf^) 

CoroU. IX. 

335. Si ponatur angulus ^ aequalis duo- 
bus redis, lateribus AB^ AD in diagonalen> 
£D incJdexJtibus et trapezio in trianguJiim BCD 
abeunte, habetur pro diagonali haec expreflio: 

^ r{ayn\y7i(K+ (pf+{cfm<p± afinK^^^^^ 

cos. (A + ^) 
in hac autem hypothefi fit fegmentum, 
EB-a <P ''^'^ (K+<p)Wfin. {K+<p) 

fin, A 

1 — led altermn legmentum£.LI 

/w.A 

fit f^ ±?>'AgQ^-^A+<p)+ / »-(A+<^)rC/"^>-A^) 

pro 



I 
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pro angulo B habetur haec expreffio : 
tana \^ ^ ' ^ + ^^/'-^^>' 

et pro angulo D 

tana. (h --^ — j — ^ -L i— . 

^ ^ c-^afin.T^^ cos. A r (/^ - a^/?J. A^) 

Denique ponendo angulo D vel B duobus recflis 
acquali, prodlt incafu priore afm,K^ ffm.{K-^-\^)y 
et in pofteriore c fin. (p~f fin. (^+^'}, unde re- 
fultant confuetae analogiae trigonometricae una 
in triangulo -(^5 C, /:/'/?. A=:^z.' y?w.(A+\f/), in 
triangulo vero ACD haec altera, f-fi'^- <p = c: 
fin.{(p^-^')^ quo ipfo aequatioues et operatio- 
nes verificantur: 

Scholion V. 

336. In triangulo ^CJDtotali et partiali- 
bus BCE, C/)£ exprefliones pro reda CE ct 
fegmentis EE^ DE^ ncc nou angulis jB, D 
novas quasddm folutiones fuppeditant, quae fo- 
lutionibus trigonometricis parum ceduut. 

Coroll, X, 

§. 337. Si in aequatione priorc ponatur /=f, 

aequatio mutatur in hanc adhibito figno radicali 

negativo et prioris termino negativo : a fin. A 

=-r/a (^^^ + A + ^f/) fed affirmativo adhibito 

et prioris etiamnum negativo : a Jin.h^cfin, 

quae locum non habct nifi angulus Z), fiat aequa- 

lisduobus redis et trapezium abeat in triangulum 

finiilrum A B C^ fed in pofteriore aequatione 

pofito/=«, et adhibitis fignis negativis habetur: 

cfm. 
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c fin. (pzz-'ajm.(2h + (p+-^), fed aflirniati vo et 
prioris termini ne^ativo adJiJbito haec: c fin. <p 
r fl^».(cp + 4')*' quae locum non Jiabct nifi an- 
gulus B fit aecjualis duobus retflis, et trapeziuin 
abeat in triangulum ADC. 

Scholio7i VL 

§- 3^8' aequatione hujus problematis pro 
trapezio diredo nullae varietates occurrunt, nifi 
quae ex ambiguitate figni radicalis et cofinus 
oriuntur. Quod fi trapezium fit partialiter in- 
verfum ita ut totum triangulum AD C cadat in- 
tra triangulum A B C iiabetur haec aequatio : 

afin, A ((p-K--^) r(f-c^fn,(p^) 

Hh f Jin. (p cos. (Cp — A — -^), Si trapeziiini ita fit 
totaliter inverfiiin ut latusyfi> catlat intra Jatus 
AB^ CD vero extra CB; prodit eadcm aequa- 
tio cum fignis contrariis in dextro membro. Sin 
autem trapezium ita fit totaliter inverfum ut latus 
y^Z? cadat extra latus CD vcro intra CB 
liabetiir haec aequatio : a fin. A = fin. f(p +• A ) 
Tr(f^—t^fin. (p^J + f fm. (p cos.((p + -4>— A> 
Denique fi trapcziiTm ita fit partiafiter interfuxn 
ut totum triangulum ABC cadat intra triangu- 
lum ADC^ prodit eadem aequatio, cum figno 
negativo termini, qui irrationalitate efi adfedus, 
quare generalis aequatio pro omni trapezio tam 
tliredo quam inverfo, hanc habet formam: t ^ 

afin. A ==+■/«. f(p + ^fy ±. A J T f/* - (p^) 
+cfn^(p cos.( ^ +.A> 

Proble* 
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Problema XXIV. 

Fig. §. 539. In figura quadrilatera propofita 

XXIV, ABCD inter haecfex; Jatiis/iC=i, UC=i/, 
diagonalem C-f, ct tres angulos A-"^, B = h, 
ct D=:(pt aequationcm inveiiirer 

Sohitio, 

1) Ex folutioiie probJematis XXIL ($.310.) 

hzhQtm fm. C A dJJ^^ ct cox. CAD=z 
^ f 

—:L r. — , ex quibus ct ex linu connu» 

que anguli A fequltur cfTe fn. (^p-^ C A D)s: 
— li^i \^/lJtS, 

f 

2) Jaui in triangulo flninro pervenio ad hanc 

analogiam A C: fith RzzB C: fin. CAB, h, e. 

fn. \j; r(^f^ - d^ftn, <p") - £1? fin, (p cos. \|/ 
f:fn.K^b: 

ct confequenter habetur : b Jtn, X c= Jin. 

SchoHon L 
340. Similiter cum ilt in triangulo finiAro 

fin.CAB^-^LJl etcos.CABz^-^J—''^ — - 

f / . 

ex his et ex finu cofinuque anguli-^ uti prius for- 

mando finum anguli CAD^ invenio ipfum elTe: 

fm. ^\^nr- h-fin. K^yb cos. ^fn. A ^^^^ ^^^^ 

tt coufequenter ad hanc acquationem priori fimi- 

lem 
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Jcm pervenio: dJiiucp-ftn.-^fiJ^^-h^fm.K^) 
^bJin,Kcos^\j; haec autexn ex illa priori prodit, 
11 iu ipfa /; /in, A et d fin, (p loca fua perniutent. 
Quod fi vero ex aequatione priorl quaeratur va- 
lor d fn. (p'y invenitur cffe, d Jiu. <p b fin, K 
tos. yp±i fn.-ilij^if^-b^jin. A"") et vice verfa, fi 
ex poftcriore quaeratur valor Aym. d invenitur effe, 
b Jin. K^-d fin. (p cos. + f n. <p T(^f^-dyin, (p^) ; 
una igitur aequatio eA ailerius radix adhibito 
fi^no radicali affirmativo, confequentcr aequatio- 
nes nou realiter fed foanahter taqtum differunt. 



Coroll I. 

§. 341. Ex aequatione priore ftatim liquet efle 
Jin, \|; rif"- dyn, <p^) ±. d Jin.q) fo-r.-y]; ^ ^ 

fm.K 

idem radicem extrahendo clicitur expofleriorej 
fed ex hac flatim liquet efTe, , 

a— , pro 

Jin. (p 

diagonali vero ex utraqiie hic idem valor elicitur 
r-(byu. K^-^Lzbd ftn. A fn. (p f oj-.-v|/ + dyn. 0^ 




/«4 
vel etiam hic alter 

Coroll. 11. 

§. 343. Similiter ex aequatione priori flatim 
«icurrit in oculos efTe: 
dn X — ^ ^^f^ — d^Jin. (p^) +, dfin. (p 

b 

P et 
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ct hinc ipfum angulum 

. (fm.4jK(f''-d^/^n.(p'')±d//n.0cos.^l) 
A= ang.fm.J—L Z T. — I-l 

ct ex aeqnatione pofieriore elle 

(p = J. X 

ct ipfum angulum 

^=angJn>L^-^ 1 1 

Denique aequationibus ita fnter fe combinatis, ut 
prior per d fn, (^, poOerior pcr h fin, A niul- 
tiplicetur, pro angulo A haec aequatio obtinetur: 

{d fin. (p + b fiiu K) (d fin. (p-b fin, A) 

kt jpfe augulus ~ ang. tang, 

{d/irL(p + b/in.A) (dfn,(p-bfin.K) 

d fin. (p r (/^- d^f n. (p"-) ± b fin. h r(f^-^ byn. a")* 

SchoIioTS^ II. 

§• 341- Quemadmodum fieri potefl, ut fit 

i^fm.<p majus b Jin, ita etiam contrarium eve* 

nire potcft , quo in cafu fcribendum erit, 

{dfn.^p + b fin. A) (h ftn.X - d fin.(p) 
tang. ^tz——^^^^^ 

Verum inter fex cafus in aequatione comprehen- 
fos nuilus datur Tetragonometriae proprius, fed 
omnes utrique methodo ct trigonometricae et 
tetragonometricae pariter fubfunt, folutiones ta- 
men quibus diagonaiis ct latera inveniuntur, tri-> 
gonomctricis parum vel etiam niliil cedunt. Nec 
loiutionibus quibus anguli inveniuntur, trigouo- 

uietdcis muitum poft ponendae funt. 

CorolU 
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Corotl IIL 

. 344. Si anguJi^^-et £), ponantur fiinul 
futiiti duobus redlis aequales prodeunte trapezio 
paralJelarum bafium AB^ DC aequatio pro 
^iagonali eliminato ^J/, in hanc mutatur: 
^ jr{ byin. X^n. (p^ + {d^fm. (p + b Jhh X cos. (pf ) 

fed <p eliminato habctur: 

Si vero anguli A ti B fimul fumti fiiit duobus 
redis aequales, prodeunte trapezio paraileJarum 
bafium AD^ BC-i habetur pro diagonali liaec 
aequatio eiiminato \|y 

r ( byn, A* + ( d fm, (pT b fm. A cos. A ) * ) 

fed eliminato A habetur: 

T(^b /3Z.\|>'*+ (c? fm.(p + 6 /n.-vj; cox.^;)*) 

Si anguli diagonaliter oppofiti B tt D fint fimul 
fumti aequaies duobus redis ut fit trapezium 
circuio infcriptibiie, habetur pro diagonaii hacc 
aequatio (p eiiminato 
__ r ( b^fn. Ay n, + (d:iLbcof.^P) fin. A^ ) 

vei etiam haec A eiiminato: 

^^jr^b^^fin. (pyn:^^^ +(d±_b cof-^^^fin. ^P^) 

" fi^^^ 

Coroll IF. 

§• 345. In prima hypothefi dt aequatio 
pro laterft B C eliminato ^ 
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fcd' eliniinato (p habetur : 



fed in fecunda Iiypothefl habetur eliminato ^ 
b^r^f-d^fm.qj') + >. (p coL A, fcd eli- 
minato A fit; bz:r(f''-dyn.(p^)+dfn.(prGf.'^, 

fed in prima hypothefi fit pro laterc DC elimi- 

nato -vl/^fi^^rC/^ — by7i.A^)^bfn.h coU(p, 
fed ^ ehminafo habetur: dzzr^f^ — b^^/m.K^) 
'^bfn,Kcot*^\j, In altera hypothefi fit eliminato\J/ 









cos. X ) 




fn.(p 







11 vero climinetur A habetur: 

( r (/^ — byn. ^P^) ± b cof. ^|/ 
fn.(p^ 

in tertia hypothefi fit ehmmato 

T,^ , fnA^rif^^-dytn.K^^ + dfm.hcos.-l/ 

jatus 5C= Z; = — — 

/«. A 

fin.->^'r(f^'(^fn.(!f)±dfn,(pcos.'^ 

fcd ehminato A,fc ;: — 

/n.(p 

in eadem hypothefi fitpro latereZJCeliminato^^ 

r{f-byn. iLb fn. A cos. -^^ 

fn. A 

fed A eliminato habetur: 

-i^nf^-h^fm, ( p^±.b fi n. <p cor. \|/ 

Jin. •sp 

CoroIL 
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CoroU. V. 

§. 546 In prima hypothfi fit pro angu- 

lo B eliminato 

fed (p eliminato fit 

/w. Cnf^ — d^fn. ^^) ±. cos. 

Jin» X =— — ' ■ ' * 

b 

confequenter habetur : 

vel '^tlarn 

A= angfn.— ^ • 

In fecunda hypothefi fit pro angulo Z), eh*minato 4^ 

^^. <P ^ 

fed A eliminato Iiabetur; 

^,, ^ _ J 

confeciueiiter ipfe angulus : 

(p-mg.fm>L — — i — ^ 

■ 

vel etiam 

q)-ang.fm.~ • 

In tertia hypothefi fit pro angulo^, ^ eliminato^ 

(b + d) (b — dj fm. A 



tang.-Aj-. 



d r(r- d fin. A*^ + b r(f - byn. A V 

P 3 ct 
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et ipfc angulus 

fb + d) (b-d ) Jt7U A 

\p = mg. iang. 



Coroll VJ. 

§' 347" angulus A ponatur recflus vel tri- 
bus redis aequalis, cadente vertice A fupra dia- 
gonalem B intra vel extra triangulum B CD 

et trapezio inverfo prodeunte, aequatio pro dia- 
^onali inlwxc inutatur: f^zT^byiLh^^+dyiu^^p^J^ 

^(f-d^JiK^p^) 

coniequenter in hoc cafu fit: 6= H- 

Jin. A 

r(r-'byn.?^J . _ 

et «=: . Si vero aneulus Z/pona- 

>. cp 6 f 

tur recflus vel tribus recSis acqualis, cadente D 
ad finiftram diagonalis intra vel extra triangulum 
ABCct trapczio inverfo rurfus prodeunte, lia- 
betiir pro diagonali haec acquatio : 

r" (b^^fin. X^ + 2bd fin. K cos. + d^^J 
f— . 

fm. 

in hoc autem cafu fit pro latere B C 

, fin.^\jr(f-d-J + dcos.^ , 

6=:= • — led pro Jaterc 

fm. A 

DCfit d= fm.-i^r (f^-b^fin.y^J+J^fm.Kcos^K 
Denique fi anguius B fit redus vel tribus redis 
aequalis cadente vertice B ad dextram diagonalis 
intra vel extra triangulum ADC-i et trapezio, in- 
verfo prodeunte; habetiir pro diagonali haec 

^ r^byLn.-^^ + idfin.Cb + bcos.^fJ 
aequ^tio; ^—^—i - ^ ' m > 

in 
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Jn Iioc cafu erit pro latere BC, b =.c fm. 
ir(f ^-dYm.(p^J±idfin.<pcos.-\l) et ^to liteveDC, 

fn.'-^rCf^-l>''J+.bcos.yl/ 
d= -. . 

CoroU. VIL 

§. 348- Si ponatur angulus Z), aequialis duo- 
bus reiflis, trapezio in triangulum BC ab- 
eunte prodit ex aequatione pro diagonali haec 
aeqnatio: fpi.-^lj- hJiiL fi vero ponatur aa- 
gulus B aequalis duobus redis, trapezio in trian- 
gulum ADCAemo abeurite/ex eadem aequa- 
tione habeturjr/?a\{y=:rf^;/,(p, prior inhancanq- 
logiam f : Jin.K^b : Jin,^\j , fed pofterior in hanc 
refolvitur, f:ph(p~d:ph^; fi vcro ponatur 
angulus A aequalis duobus redlis, trapezip ii^ 

triangulum BCJD abcunte, ex utraque aequa- 
tione h^h^tuv bJin,XzzdJin,<p , quae in hanc ana- 
logiam refolvitur, b: /in.(pzzd: Jiit.X. His ergo. 
eonluetis analogiis trigonometricis, quia legiti- 
mae aequationes prodeunt, aequationes et opcn 
rjitioues vcrificantur, 

CoroU. VIII, 

t ^ 

549. Si tres anguli A^ 5, jD, fimul fumti 
ponantur duobus redis aequales, et per confe- 
quens anguhis quartus Cetiam duobus redis aequa- 
lis, ut trapezium ^t^eat in triangulum. ABD; 
*equatio pro diagonali eliminato in hanc abit: 

P 4 



L 
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fed eliminato A habctiir haec : 

fsii. 

et denique eliminato habetur haecr 

f%n,^ 

Sed in hoc cafu fit eliminato Jatus BE^b^: 
fm. ih+Cp) Y^if^-dyin. (p') j^dfuu (p cos, CA+tp) 

■ ftn. A 
fed A eliminato habetur haec: 
^Jfn. y^j Vif' — d^-fin, (p^) ±,d fn, (p cos, 

" • y?«. ((p + -^) ■ ' 

et deniquc (p eliminato habetur: 

rjf-dym. (A + y\jf^±dfnXK+y\j)cos.y\j 

fm. A 

Similiter in hac hypothefi fit eh'minato 
latus D E- d- 

^fin, (K+(p ) rCf-y^ fm. K"-) + bpn. A cos, fA + 

fn. (p 

fed A eliminato habetur haec: 
^_ fin.^lj r(r-b y7iX(p+^f±bf n.(<p+y^)cos.-^) 

fn. (p 

ct denique eliminato ^ habetur 

fn. ^jy r(r - b^fn. A^) ± bfn. A cos. xfy 



fin.(K+ypJ 



Scholion III^ 



§' 350. / Continent hae aequationcs novas 
quasdam folutiones triangulorum, totalis^5i?, 
in ^uo datur latus BD, et anguli duo vel eidem 

lateri 
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lateri adjacentes , vel etiam unus adjacens et alter 
oppofuus, et panialium ABE^ AED, in 
quibus dantur latera duo et unus angulus, hae 
autem folutiones vulgaribus trigonometricis pa* 
rum vel niJiil cedunt. 

CorolK IX. 

§, 351. Si angulus C ponatur aequalis tribus 
rcdlis et confequenter fumma angulorum A^ B, 
uni re<flo aeqnaJis, cadente C infra diagonaJem 
BD^ intra vel extra triangulum BAD et tra- 
pezio inverfo prodeunte, habetur pro diagonali 
haec aequatio , \|; eliminato : 

cos. (A+\|/) 
K vero eliminato habetur haec: 

" Jh u 

et denique (p eliminato habetur haec: 

fed eliminato •vp , habctur pro laterc B C, 
^ jos,Ch+^j) r Cf-dyn. q)^)+dfin.(pfm.CK^(p) 



ct latere DCz::^ 



d ^^^' C^+^)y'Cf '-by n,A'J + bfn.Kfn. f A+^ J 

fm. <p 

f*2d 7v eliminato fit pro latere priore 
^^J ^KCr^d^^Jtfu (p^) + dfin.<p€os.^ 

CQS. C^p-^A^) 

F 5 
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et pro pofteriore 

et denique <p eliminato habetur pro priorc, ^ 

— - 

Jin, A 

Ct pro poftcriorc, 



foj". Cd + 'v^) 
Coro//. X 



551. Si in aequatione prima ponatur/^y, 
^adhibito figno radicali affirmativo, aequatio mu- 
tatur in Jianc : b fin. A =/ fin. {'^-(p) vel etiam ' 
bfin.K^ffri'{<P~'^) verum adhibito figno radi^, 
culi negativo At bfin.\zz- f J$n.((p + ^l^)^ fimili- 
ter fi in aequatione altei*a fit /=/', adhibito figno 
affirmativo prodit: d fn, (p -ffn. {-^-k) vel 
ctiam dfin.(p =,ff n. (p =^ffn.(K--\\/); fcd nega- 
tivo adhibito fit; dffi.(p=:~fJin.{\-\~-\ljy 

Scholion IV. 

§. ^5?. Primac acquationes obtinent in hypo- 
thefi figurae conftrudae, quoties unum triangu- 
lum ad dextram , alterum ad finiftram diagonalis- 
caditjcaeterae aequationesobtinentquoties utrum- 
que triangulum cadit ad eandem partem diagona- 
lis, hoc eft quoties trapezium eft inverfiim, et 
fccundae quidem locum habent fi trapezium 
totaliter inverfum, tertiae vero, fi partialiter- 
inverfum. 

Schot. 



l 
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Scholion V. 

§. 354. Aec}uatio Iiujus problcmatis pro tra- 
pezio direcfto tam ert fimplex, ut nullas ex varia- 
tione figurae varietates recipere queat, nifi illas 
ipfas, quae cx ambiguitate figni radicalis ct na- 
turac cofinus oriuntur, quare fi utrumque fignum 
utrique termino dcxtri membri praefigatur, va- 
iet pro omni trapezio tam diredo quam iii- 
verfi), ut fcribendum fit: b f n. )\.~st.fin. -vl/ ' 
r Cr - A <PV + d fin. <p cos. -^. 

Probkma XXV. 

355. Infigura quadriJaterapropofita, AECD^ Tig. XXV» 
inter haec fex, latus A B~ a, CD diago- 
naJcm AC~f^ et angulos A^-^^ Dzz(p^ B~K 
aequationem invenije. 

Sohitio, 

i) In praecedcntis probIemat's folutiQne 

formatis finu et cofinu anguU CAD^ quorum 

ille hic 1 ct ex 

finu cofinuque angutx A invcntus fuit, 
fin CAB ^ r (/^- dyn. <p^)'d cos. ^fin.(p 

f 

tx quibus practerea formatur; 

/ 

Ex his et ex finu cofinuquc anguH 
jormo finun; an^uli tertii^CZ?, quem iaveuio eire? 

fin. 
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Jtn. A ros. ■v|/ ( f^-d^Jtn. <p^) + djtn. X fin. <p ftn. -vp 

7 

7 

— fn.ACB. 

3) Jam in triangulo finiflro pervenio ad hanc 
analogiain: AC:Jiii,BzzAB:Jin.ACB^ h, e. 

fJtn.X~a:- -J^ y-^ — - — ^ 

ct confequentcr habetur haec aequatio : a Jin K 

SchoUon 7. 

§. 356. Altera folutio obtinctur incipicnclo in 

a fin, d 

triangulo flaiftro et cx finu anguli ACB~ — 

et cofinu — — , nec noii cx linu co- 

/ 

finuque anguli B formando 

yr CA B ^^^^' ^ ^^^^ ^ ^-afin^h cos. K 

€t ex his atquc finu cofinuquc anguli A com- 
jjonendo fn. f\fj — CABJzz 
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- coj.-vj; fin. KY^{f^"C? fin. A^- a fin.Kcos. K cos,-J^4 

/ 

:=.fiii, CAD. His faftis in triaKgulo dextro per- 

venio ad hanc analogiam: AC: A C fin,D=.CD: 

fln. CAD, h. e. 

-finXK'\--^)r{f^'Ci^finK^>ctfin,KcosXd+^ 
ffin^cp^d: y-^ 

ct confequenter ad hanc aequationem; dfin.^p 
=- fin. r {f-ciyn.K^) - a Jin.K cos. (A+\jy). 

SchoUon II. 

357. Si cx aequationepriore per extradlio- 
ncm radicis quadraticae quaeratur valor ipfius 
dftn.cp., prodit aeqnatio poilerior adhibfto figno 
xadicali negativo d fin, <p =- a fin. K cos. ( A + \{; ) 

±fin.fK+-<^jrCf^~a''/in.K''J quare fi ex po- 
fleriore per extradionem radicis quadraticae 
quaeratur a fin. Ai habetur aequatio prior, adhi- 
bito figno radieali affinnativo, igitur in aequa- 
tione poOeriore terminum figno radicali affedum 
ex negativo in affirmativum mutare licct, aequi-* 
tioiies autem formaiiter tautum differunt. 

CorolL /. 

§. 358^ Ex priore aequatione flatim Uquet 
«ffe, latus AB=za:zzz 

^ finCK+^jrCf-dfin.cp^^J^dfnu (pcos. rX+^p^ 

fin.K 

quod idem ex pofteriore radiccm extrahendo ob- 



tinetur, 
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tinetur , fed ex hac etiam ftatim obtiiietur : 
latus DC ~d — 
Jin. (a+\|^) rif^-ci^f^^^. A^O + a fm. A cos, (a+\|/) 

■V^H^MHMVWWH W^^^^^HtWMB^ HBH*^H^MB«K^^ Wl^VB^^^^^VWB^^HHBMiV^^^p^^ 

Verum idem etiam ex priorc radicem cxtrahen* 
do obtinetur. At ex utraque aequatione idem 
pro diagonali valor hic elicitur; 

Y'(a^/n,x^2adfn.hfn,(pcosXK+-4^^ 

yi ]^(A44') ' 

vcl etiam hic 

. r(fl7^?A7^3.(A+\|v)^+(#^ ( p±Q>AgoJ.(A+\|^))0 
^*" fn. (A+\|/) 

' CorolL IL 

§, 359, Ex pofteriorc aequatione ftatim in- 
currit in oculos elTe pro anguJo D obtinendo 

/in,{Ai-^ij)}^(f-~ayn,h^}^:afn.hcos(h+^ 

nn. — ^ 

^ d 

et ipfum anguluni: ^^ang,Jin, 

(/3J.(A+\J/) r(/^- A^) ± ^ A cos.(K+^y) 

■ 

Sed pro angulo B obtiaendo habetur haec aequatio: 
fin. r" (f^- dyiK (p^) ±dfn,(p cos, -y^ 

vel etiam hacc: 

tang. ri f''- d^ n. ( p^) - clfm. (p 

^"""^•^ fec.^-'dfn.(p taug^ - rCf^-^dym.p-) 
tt confcquenter ipfe angulus: 

/fl/2g.-v}yr"(/''- dytn.(p^) - /«. <p 
Kzz ang. ^««^-^^^^^J^ 

Si 
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Si aequationes ita comtinentur ut prior per 
djin, (p, poderior per a Jin. A inuJtipJicetur, pro 
obtincndo anguJo A habetur Jiaec aequatio: 

{^A fin, cp ^ a Ji7h a) {dji7i. (p-^a fn,h) 

^dfin.cp r(/^-^>.(p') ± « jhuKTir-^yn. A^) 
€t ipfe angulus, ^li=:ang.tang, 

( d Jin, + K) {d fm. (p — a 

dfm. <p r C/ - Ay?^. 9^-) ± «>. A r A")* 

Scholion IIL 

§. 360. Me non monente apparet, fieri 
pofle, ut fit rt /1«. A majus, quam djin, (p, et 
confequenter efiam fcribi poflc: 

{d/in,q) + ajtii.h') (^a /in. K — dfn. (p) 

flf /^/. (p r (/ - (p^J ±« Jiiu A r (7^- A)' 

Caeterum inter fex ilios cafus cjui in ae(]uatione 
continentur, non datur nifi unus Tetragonomc- 
triae proprius, qui obtinet quando figura ex in- 
venienda diagonaii conflruenda proponitur, ct 
in Geometria pradica conftituit problcma no- 
vum utiJe fimul et fatis pulchrum, Caetefi quin- 
<jue cafus utrique niethodo et trigonometricae et 
tctragonometricae pariter fubfunt , quorum 
oninium foJutiones evolvi, quia ex aequationi- 
^us haud difficulter eruuntur; foJutiones pro la- 
teribus datac trigonometricis parum cedunt, 
'^^c foiutiones trigonometricae pro angulis tetra- 
gonometricas longo intervaiio pofl: £e relinqunt. . 



CorolL 
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CorolL IIL 

§. 361. Si anguli -^^et j5ponantur fimul fumti 
aequales duobus redis, ut prodcat trapezium 
parallelarum bafium AD^ liC^ utraque aequa- 
tio in Jianc uuitatur: aJln.A^dJin.^^ unde liaec 
analogia ct hocTheorema a: fin,q)z:.d: Jin. }s,> uti 
fiipra. Si vero angnii A tt D ^ ponantur fimul 
duobus rcdis aequales, ut prodeat^ trapezium 
parallelarum bafium AB^ DC^ ai^udtio pro 
diagonali, angulo <p eliminato, haec habetur: 

fed eliminato aiigulo \J/ habetur haec altera: 

In hac pofteriore hypothefi habetur pro laterc 
AB^ <P eh'minato, 

fin. CA+xI» r (/^- dfin. \J/=^ + dfin.-^ cos. (h+yp) 



/ 



At^\|; eliminato habetur hacc altera 



/w. A 

vcrum pro latere DC^ habetur climiuato <j5 
hacc acquatio : 

/w. (A+\|>) r ( /j- ^V»- A^) + A C0J> (A+^^j 

at -v^ eliminato haec: 

fin. (A-^) 'ri f^~a^fin^K^)±a fin. A COJ. (A'<p) 

dcnu 
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deiiicj^ue in Iioc cafu Iiabetur pro angulo 5, <p elimi- 

_ taug. "4/ r Cr - - <i f"i- 

CorolL IK 

§. 362. Si anguli diagonaliter oppofiti B et 
D ponantiir fimul fiimti du6bus recSis aequales, 
ut prodeat trapezium circulo infcriptibiie, ha- 
betur pr« diagonali haec aequatio ^ elimiaato 

led A ■ eh*minato habetur : 

f--: 1 ; led m hoc 

cafu habctur pro latere^/V, i^eliminato haec aec|ua- 
. _ ^/A/.(A+^|/)r(/ '-^>'».A^)+^/>.AfQJ'.(A4-v^) 

tlO w Cl --- — ----- - - - - - " - "~ I 

Jin.h 

^ vero eliniinato habetur haec : 

led pro latere DC- <p eliminato habetur hacc aequa- 

tlO* ' ■■ ■ — " ■■ 

A 

at. ehminato a habetur: 

fm, . •^-(p) K(if^~ayn.q>^):\.aJiK(pcos. (-^-(p). 

dz:- " ■ 

fn. cp 

In hoc autem cafu fit pro angulo A 

(fl f i^-) (ci-d) fm. K . 

^ - ^'''^^•dpxf-Idyi^.A^)±a r(f"-ayn.K') 
.^-ans C« + ^) C«-^)>»-<P , 

^ r (f-dyn. (p^)±a rif - «7'«- 



34^ 
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CorolL V. 



% 36^. Sit angulus A redus vel tribus rcdlii; 
aequalis cadente vertice A fupra diagoxialem intra 
vel extra triangulum B CD^ ct trapezio inverfo 
prodeunte, habetur pro diagonali liacc aeqiiatio: 

TQa ym. cos. + {djs7i. (p T afin.h^)'') 

cos. K 

ied in hoc cafu habetur pro Jatere B haec 
aequatio: a " cot, A Vif^'- d'^Jin,(p^'^ d fnu 
fed pro latere DC habetur: 

d = ■ fed m hoc cafu fit^ 

Jin, cp 

tang.K :=-r(if--dYm,((f'): {a'+ dph <p) ef 

cos, A r: r-ct' lin, A^ ) T « fin. A^ 

fin. <7) = ~ '■ 

^ d 



CorolL VL 

§. 364. Sit angulus D reflus vel tribus rc<!lis 
aequalis , cadente verticc D ad finiflram diago* 
nalis intra vel cxtra triangulum AhC-, ct tra- 
pczio invcrfo rurfus prodeuntc, habetur pro 
diagonali Jiaec aequatio: 

rC<A^^.A>.(A-f\(/)"- f(^ 4:nA-Afaj.CA+\P))0 

Sed in hoc cafu habetur pro latcre A B haec 

(A+%L) nf-d^) + dcos, CA+\L) 

aequatio: a-^:- ^ 

^ /n.A 

fed pro latere DC habctur : d r=. fm (A + \|;) 
Tif^-Ciyvn, A^) + fl fm. A cos. (A+\|y) et in hoc cafu 

ia ng.-^r if^-dyj^d 

^""'^' ^ ^Zfi^ Td tang. ^ ^ 

fcd 
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fed pro anguJo A habetur! 

CorolL VIL 

365. Siangulus B poiiatur re^flus vcl tribus 

rcitis aequalis, cadeiitc vertice B ad dextram diago- 

nalis intra veJ extra triangulum ADC^ et trapezio 

inverfo prodeuntc, liabetur pro diagonali haec 

r ( cos. -vl/^ + {d /$n,(pXa fin, 
aequatio ; / = — ^ P T ^ — ZLji 

cos, 

fed in hoc cafu habetur pro latere^.S^ranrfJA^' 
r(/^-^^V^?^.<P^) + ^./^'^^<?).A-4'. et pro JatcreZ?C 

habetur; d:^ ; • » 

/<?/. (p 

In hoc cafu habetur pro angulo A haec aequatio : 

(^djin. (p + ci) Qdjin.cp—a) 
^ = ang, tang.^^^^^g^ 

CorolL VIIL 

§. ^6. Sint anguli A tlB fimul fumti uni 
redlro vel tribus redis aequales, aequatio pro dia- 
gonali in hanc mutatur: /=:)^(fit^n.X^4-c^^/?^(p^); 

inhoc itaquecafu fit, hius AB=:azi ^^'^ 

/w.A 

TCr-a^-rtn.d^) , ^ 

et latus C= Si anguli^ 

-D fimul iumti fint uni vcl tribus reitis aequales, 
habetur pro diagonali Iiaec aequatio, ^ eliminato: 

Q a %jl/autem 



h 
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tJ; aufem clunmato haec habetur : 

cof. (A~(p) 

Si anguli diagonalitcr oppoliti B et fmt finiul 
fumti uni redo vel tribus rectis aequaJes; ha- 
betur pro diagonaJi haec acquatio (p climiuato: 
yf a^UnK^^LzndJin.h cos.Kcos.{K+y\j)-\-d^cos.K^) 

fed A eJiminato : 

^''{a^cos^^^^^zadJtn.^pcos.cpfnA-^-^p)'^-^^^^^ 

cos, (y\j-(p) 

CorolL IX. 
§. 367. In prima hvpothefi habetur 

pro Jatere AB, = — : ^ et 

fin. K 

pro Jatere IJ d~ . 

Jin, (J) 

In fecunda hypothefi, (p elimiaato, erlt 
latus B =.— a =zzz 

fin (A+^j^^rC/ ^-^^^f Q-^ -vj^^)!!! d cos. \P cos.(K+-\j) 

/«. A 

•\\f autem climinato habetur : 

jos. (K (p) nr-dyn, (p^) + df m. (p fin. (K-<p ) 
a ^^^^ ^ . 

fcd latus DC—d^^ 
fm. (AH-\(/ ^nf^- A"") ± a/n.K cos. (A+\I/) 

COS, \fy 

vel ctiam 

^ cos.(K' (p ) r(.r - ^^A^^' A^) + « M ^ fi^' i^~<P) 

In 
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In ■ tertia hypothefi eliminato <p hahetur : 
latus A B=Lazzxz 

fin. {K-V-^^KCj^-d^cos^K^^^J^dcos. K cos. (A+\)y) 

fed A eh'minato: 
jos. {-^'(p) nf^-dyin. qf^l^d fiv.cpfiii.C-^-Cp) 

cos, <p 

©t latus D C ^ 

^__p_^^^Blf^(av^^^^^H4 •■^M^ivK04P^V^B^HlMA ^wV^V^^B^V^iV>i4H*' ^^B^^^^B^^^^^^^^^^^^^B ^^^^H^^^BlBri^t^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H ^^B^B^^^^^^ 

foj". A 

vcl etiam 

cos. (y^-Cp^KCf^-a^cos, 0^) + a cot. (p JitK ( 

dzi — - — ^ • 

/w. Cp 

CorolK X 

§. ^68- Si angulus /f ponatnr aequah's duo- 
bus rei^liN, latcribus /f/i, AD in diagonaJem i?D 
incidentibus , ct trapezio in trianguknn BCD 
abeuntc; pro reda CE habetur iiaec aequatio: 
fC A^ + ^ad fin A cos, A <p + d^ jiiu (p^) 

^A 

In hoc autem cafu habetur pro fegmento 5-Ehaec 
aequatio: azzf^^f^^d^fin.^p^^^^^d/in.^pcof^ht etpro 

latere CP"^ ^ ^ + '''' ^ ^ 

Jin. cp 

In hac hypothefi fit pro angulo B obtinendo 
tang, K^djin.cp: (^a±T (f^ - d "-Jin. (p^)). 

Scholion IV. 

$• 369. His aequationihus nova quadam ra- 

tione obtincntur loiutioncs triangulorum 

0^3 talis 



^46 
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talis BCD ct partialium EBC, ct CDE^ 
quae folutionibus trigoiiometricis vulgaribus 
vix cedunt. 

CorolL XI. 

370. Si anguius B vel D ponatur aetjualis 
duobus redtis, latcribus in diagonaleni^Cinciden- 
tibus et trapczio in triangulum^CZ?vel-^-5Cab- 
eunte, fit in cafu priore:/y?y?,(^+\j;) = ^/^?z.<p. at 
ifl pofteriore: f Jin. (A-f \|;) = o Jin. A, inde rc- 
fultant hae confuetae analogiae trigonometricae 
f:Jin.(pz:d:fin.(M'^), f: ^n,X:za: fin.{K+-\\/)^ 
quo ipfo aequationes et opcrationes verificantur. 

CorolU XII. 

§. 371. Si angulus C, fit aequalis duobus 
rc<ftis et confequentcr tres c^GteviA^B.D', aequa- 
les duobus redis, abcunte trapezio in triangulum 
ABD; aequatio pro diagonali in hanc abit: 
cOs.{K-\''^) et (A + t|') eliminatis; 

y ( 'X^/in. K^ + zad fin. A /in. cp cos, <p + d^fn. cp^) 

f Z=.' ' — '■ ' ' s 

in hoc autcm cafu fit: 

fifL © (f-d^/in' qf' ±dftn. cos^0) 
latuj AB:za^- — — — ^ ^ 

at pro fegmcntis DE habetur haec aequatio: 
r (/* - ayn. K^)±,a fin. A cot. cp. 

Scholion 

§. 373. His aequatlonibus mcthodis minus 
ufitatis inrenitur in triangulo ABD reda AE 

latus AB Qt fegmentum ED lateris BD. 

CorotU 



• 
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CoroU. XIII. 

f 

373. Si anguliis Cfir reAus vel etiam tri- 
bus redis aequali,s. ut fumma angulorum B^D 
fit redta vel tribus redis aeqiialis, cadente in 
cafu prJore vertice C infra diiigonalem :5Z), et 
trapezio inverfo prodeunte; aequatio pro dia- 
gonali in lianc mutatur': 

( t^ph zad fin, \ fri, (p* + dfm. (p^) 

J " * 

cos, cp 

Jin.{\+-^) et fOT. Ca+\^) eliminatis; in hac hy- 
potliefi habctur pro latere /fH^ iisdem eliminatis: 

cos. Q r ( r - d^ fvL (p^)Td fm, ^ , 
- ^ fed pro 



iatcrc ZJChabctur : rfs: co/.^ rC/^-a^w.X'')!^ 









r 













Schotion VL 

§. ^74- Qnod fi loco laterum AB., CD 
«dhibeantur latera relicjua ADy BC-, cuii, fit 

/n. 5 =-A~ et :os.CAB=~^ et 

/ / 

hmc Jin. ACB=- ^ — ~f'^^ ' 

^rn -cos.K rcr-byn.KV+bj n.K^ 

et cox.ALIi^ " 

/ 

et practerea fm. C = — fin. (K + ^p + ^) et 

€os. C =^ cos. ( K + Cp + -4^) fequitur eflc; 

„ cos. K /i» . A+^+^p) 
Jin.ACD- >. rc- ACBJ) = ^ y ^ • 

r (/-.^ ^^) — 6 p.K^^Jin. (k+(P + ^) 

f 




0^4 



4 
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f 

- b fin, A cos, A cos. (A + (p + -^) 

' -f 

_fin. {(p-^^)Tr{f^~b\fLn.h^)~bfin. A cos. (^+^/) 
=_ . „ 

hinc in dextro triangulo pervcnio ad hanc ana- 

logiain: AC : fin. D ^ A D: fin. ACD^ h. e. 

y.* <p ~ c: 

fin. (<p + 4f)K (f^-bY^n. a"") - b fm, A cos. (<p + -4/) 

ct confecjuenter ad hanc aequationem: c fin. (p 
fin. (<p+%i^) r (/^ - Z'^/;/. A^) - b fm, A ^ox. ((p + ^f/). 
Quodfl vero incipiam in trianguio dextro et per 
angulum A in finiftrum transeam ; ad hanc 
aequationem pervenio: b fin^K'^.'- fin, ((p-^-^) 
T (f^ — c^fin* (p^) — c fin. (p cos, ( ^ + \p) ; haec 
autem ex priori prodit, fi in ilia c fin, (p et bfm^K 
ioca fua permutent, quarum aequationum, cum. 

eadem omnino fornia fit, ac illarum priorum, 
vcre affertum fuit a V. C. Lambert , liunc cafum 
a priori non effe diftinguendum , fed p^tius am- 
hos in unum confundcndos. 

Corott. XIV, 

§. 375, Quatenus autem hic cafus a priorc 
diftingui poteft, pro Jatcribus et angulis iiaberi-' 

tur hae exprelTiones : 

fm. (<p+^|/) Vifi^-cyn.^p^)- c fin,(p cos,{(p+^lJ) 



b = 



fin. A 



- A C(p+yp)r(r-b^fi n. \'y b A cos. c<?+^) 



tmig. (p 
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T — - — — " '■ ■ ■ " ■ I ■ 

Jin. 

hn* Atr. . f ■ 

^ . b ^ 

tang. Kif^ - ftn. A^) - b fm, K ' 
c fec. ^\j^b fin. h tang.-^ - nr-bynj?^ 

tmg. -vK (?) + ) == 

{b fin.K+cfn.Cp) (b/tJhK-^cfin.cp) 

~h fin. K rif^-byn. K^)~c fin.(p r{f^-cyuh (p^) 
et ipfe angulus 

~ ang^ tang. 
(b fin. K+c Jin, (p) {b fin, K-c fin. (p ) - ^ 

b fm, K r if- byn. ) - f f u. (p r {f^-c'"^^) 

Scholion riL 

§. 376. Aecjuatio in folutione hujus proble- 
matis inventa pro trapezio diredto, valct in hy- 
pothefi figutae conflrud;ae, exifiente angulo 
CAD acuto , fed eodem obtufo exificnte et an- 
gulo 5anguluin A excedente valet haec aequatio : 
a fm.K^-Jn.{K-y\j)r(f--dyu,(p^-'cl fin.<p cosXK--^) 
fed anguJo A anguJuni B exccdente hacc: 
a fn,K~Jin.{'^'~K)r(J^-dyn(p^)'-clfn,(p cos.(-^-K) 
Qiiod fi trapezium fit partialiter inverfum, ita 

'triangulum ADC cadat intra triangulum 
AB C^ reproducitur aequatio in refolutione 
^uventa, fi vero fit totaliter inverfum odente 
latere AD extra ktus AB^ fcd latere CD in- 
tra latus CB., et exifiente anguJo B majore an- 
gulo prodit aequatio allatarum prior cum 

0^5 
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- 

Cgnis contrariifi dextri membri. Scd exiftente 
angulo A majore angulo Ry reproducitur alla- 
tarum pofterior cum fignis dextri meinbri 
contrariis,. neque praeterea in hac aequati^jne 
varietates occurrunt, cjuomodo varictur figura, 
cxceptis iis, quae ex ambigua natura figni ra- 
dicalis & cofinus oriuntur; cft igitur aequatio 
generalilfinia talis: a fm, AcJt/w. / 



) 



OAPUT 



■ 
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CAPUT VII. 

Continens tria problemata prhnae claffis 
particularis^ftib pojleriore pincipali 

contentae. 



Problemi XXVI. 

§. 377' In propofita figura quadrllatera Flg. 
ABCD, imer hacc fex : latus = iJCn/;, XXVI, 
ct angulus Azi^\j^ D-(p^ AC B^oc et 
ACD=.(^^ ae^uatioaeiu mvemre: 

Solutio. 

i) In triangulo dextro formo hanc analogiam: 
Jtn, A CDQin. ^J: ADfcJ^ fin,D(fuh (p ; : 

AC=^. 
/«. /3 

a) Cum data fint uomina primitiva angulo* 
rum D^i tt A CD^ erit nomeu dei'ivativum an- 
guli tcvtnCAD^zTt-^B-Cp, fiquidem uti folet 
nomen primitivum. duorum reclorum fit ^r, ct 
ob datum nomen primitivum anguli A, quod 
eft y^, habetur nomen derivativum anguli CAB^ 
^^ + /3 + (?>— TT, et hinc erit fiiu CAB 
^-fn^ r/3 + <P+>|^^ denique erit nomen deriva- 
tivum anguli B, 27r-/3-(»-^-\|; et hinc 
B zz-^fm. r«+/2 + <p + %i/J. 

5) His jam fadis in triangulo finifiro pervenio 
ad hanc ans.logiam, AC:pu]^:zBC: fm. CAB 

h. e. 
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Ii.e.^J-: — yf«.('cfi + /3 + <P + vk) = 

'^Jin, (^/3+<p + '»|'^. ct confeqiienter habetur haec 
aequatio : bfi7uQilin,( cc + B + + c Jin. 

Solutio ahera. 
j) Ab angulis D et C in latus oppofitum AB 

demittantur normalcs C/r» Da^ et ab angulo Z3 
ad perpendiculum Cc agatur parallela lateri A 
quac igitur urrique perpendiculo crit normalis, 
hinc angulus apud redtus, red:ae mc-, Da 
aecjuales inter fe, et confet.juenter triangulum 
Z^wi C rcdangulum. . 

2) His facH: is cum flt (per n. 2. fol. antec.) 
^M. 5=:-^». (^ce + /3 + + ), erit perpendiculum 
Cczz-^bjin.f x+/3+(p+\[>J, praeterea perpendiculum 
D a c Jin, =: m f , et hinc habctur : 
C>n=- b fin. ra+/3 + <P+\^J- c /11. \[/. 

3) In triangulo dextro formo hanc analogiam: 
fn.ACD(fni^ ): jlD(c)^ftn.CAD{fm.{^^(p)y 

CD^^^^±^. fed ob paralleJas AB. 

ftn. a 

Dm^ crit anguJus CDm=^^-\-(p^^^ et huTO 

fuk CD m fiK ((p-VA^)^ 

4 ) Nunc in triangulo rcdangu Jo c D m , 
pervcnio ad hanc analogian^ • fn. m D c: 
m C= Jin. m: D c, h. e. fubftitutis fymbolis : 

-Jin.(n+^L:-bfin.(a+(B+(p+yh)'-cfin^ 

fn.fi 
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et confeqnenter ad hanc aequationem pervenio: 

Jn, (cp+^J, E. I, 

CorolL I, 

§, 378. Ex aequatione priore habetur: 

norcnabetur: bzz.^ ^ ^ ^ 1- 

ym. /3 («+/3+<p+%).; 

Sed cx priore eft Jatus A D — c 

= /3 >. f x4-/3+<p+4/ j : /?/. <^ /w. ) 

e.t ex poitenorc — — ^ 

>.(/3+cp)>.(<p+4^)-y/;i.yS>.4/ 

Coro/A //. 

§. 379. Ex priore aequatlone habctur 
pro obtinendo angulo A C 

b jin. \6 

ct eft pofleriore 













io 


habetur 


ex 



tione priorc 

iy/?/.)3 CQx,{u+^+(p) -cfin. (p cos. (/3+^) 
.fed ex poftcriore habetur: 

^ .^JJ^ ^fin. {( h+(p) - b fm. /3 (u+ ^ +<p) 
bfi7iS cos, U+/2+^ cjin.0-- c fin. {fi+(p)cos.(p 

CorolL 
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CorolL IIL 

§. 38o. Pofito ad abbreviancluni fw. /3 = 
Jin.{B+\p) = m, et w.(/3+\^)=;/,/?/.(£tf+/3+\|/)=p, 
et cos, (oc+^+^) =q, Jhucp-x et cos, (p-=^T{i-x^\ 
fada fuiuum feparatione fubflitutioiie et trans- 
pofitione, habetur haec aequatio abbreviata: 
bhqx'- cnx^zzfcmx-bhpj Y^(i-x^J ex qua 
fuaitis quadratis, facfla conciniiatione et trans- 
pofitione, folutio pro inveniendo angulo D efi: 
ad hanc acquationem quarti gradus pcrduda: 
x^' — zbh (nq + mp ) + (b^ h^ — m^J 



x^ + zbhmp X — h^ p'^ 

-~ 0, Sed quoniam 



c c^ 



cft nq+mp=zcos.cc=k brevitatis ergo erit aequa- 
tio pauio contradtior hujusmodi : x^ ^ zbhkx^ 



-== 0. Po- 



+ (b^h^ -m^Jx^+2bhmpx — b^h^p 

. __ 

fito iterum ad abbreviandum Jin. (p = h, 

fm. {(p+-^)^ m, cos. ((^+4^)=: n, fm. ( x+(p+-^) = p^ 
cos.{oc+(p+-^)^q^Jin.(i-=:x, et cos. [i-y^i-x^)^ 
fada feparatione, fubfiitutione et transpofitione 
habetur haec acquatio abbrcviata: bqx^-chnx 
^(^chm-^bpx^ir^i-x^') ex qua fumtis quadra- 
tis, fada concinnatione et transpofitione, folutio 
pro invenicndo angulo -^C£) eft ad hanc aequa- 
tionem quarti gradus perduda , cum fit uti prius, 
nq+mp^cos, « = ^, x^-'2chkx'^ + (c^h^'-p^)x^ 



^zchmpx' — ' c^h^m^ 



SchoL 



\ 
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. Scholion L 

§' ggi. Haec aequatio pofterior ex priore 
prodit, £\c ttb^ (p et /3 pro fe invicem fubfti- 
tuantur. Inter fex autem cafus qui in aequatione 
continentur duo dantur Tetragonometriae pro- 
prii, qui obtinent quando figura ex inveniendo 
angulo D vel ACD conflruenda proponitur, 
quorum cafuum foJutiones dedudae funt ad 
aequationes quarti gradus, fuppcditant vero pro- 
blemata in Gcometria pradica nova utiJia et fatis 
pulchra. Caeteri cafus quatuor, utrique metho- 
do et tetragonometricae et trigonometricae pa- 
riter fubfunt. Solutiones pro lateribus datae, 
trigonometricis nihil, pro angulis A et ACB^ 
non adeo muitum cedunt. 



CorolL IV. 

§. 382. SianguliA ACH^ etACD, hoc 
eft anguli D et C, ponantur fimuJ fumti aequa- 
les duobus ret^lis ut prodeat trapezium paralJela. 
rum bafium AD, BC^ aequatio prior pro latere 

jBCin hanc mutatur: b— — ~ 

prior autem pro latcre AD ia hanc: 
«=7 ;:~r: ^ prior pro angulo A ia 

«ancabit: iang.dfx — — Z 

c fnu (p cos. c&^b fnu p 

Coroii r. 

383. Si anguH diagonaliter oppofit; AttC 
poaantur aetjuales duobus redis ut prodeat qua- 
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drilaterum circulo infcnptibile, aequatio prior 

c Jin.f (p — u) 

pro latere BC hi lianc xnutatur: b=i > 

/3 

In hoc autem cafu aequatio pro angulo D, inhanp 

mutatur: =0 ex qua 

c c 

cxtraAa radice habetur : 

+ b h k ± rfc^ ni^~ b^ h^ /tn. c^^J 



five valoribus refiitutis: 

j:b/n.l3cos.cc±r{cy7i(B+y\,f-by^^^ 
Jtiit^z^ <•<<•• — ' 

Gum autem fit per pofitionem trium angulorum 

£tf+/3+'i|/-'7r,/«.(/3+\p)-/?2.ctf ; aequatio in hanc 

+bfm,(icos.ci±rm,arCc'-bJtn.^^^ 
mutatur : Jtn.(p~^ • 



CorolL VL 

* 

§. 384« Si angulus A fit aequalis duobus 
redis, Jateribus AD., AB^ in diagonaJein BD 
incidentibus, et trapezio in triangulum BCD 
abcunte, habetur pro latere BC cx aequatione 

cfin.< pftn.C[ i + (p) 
pnonhaec exprellio: bzz-- — ;5-v-— 7;T~r; 

confequenter pro ED haec : r=:-; -7—7-;^ \> 

fed . pro angulo EC B habetur haec : 

^ c fin.(D fin. fQ+<p) . ^ 
cc ^ angfn,-- — — 3- — [6-<P' Cacterum 

b ftn. ^ 

in aequatione pro angulo D fit : fn. (/3+^1/) =-fin.(i 

foj*.(/S+'v|/) fOJ./3=:-?^/w.(«+/3+'v^) 
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/tn. (oc+ (i) p, et f ox. ( c6 + j3^+ \p ) 
coj", (£t + /3 ) ^f. Sed in aequatioiie pro aa- 

gulo ACD fit ^?/. (^-[-•4^)=:-/w.<p=i-?w~-A,. 

cos. (^ +\)>) =- fo-f. J^, /77. (t^J+^+^p) 

fin. (ctf+^) =- jy, fox- (« + ^ + '^) 

:=:-cof,(^cc + (p)=^~' q, aequationes igitur, elimi- 

nato tales prodeunt prior : jc^ + 2 6 m k 

poffcrior : J+ 2CJ?z^:)c:'+ (^c^ — ^^P^J 

+ 2C m^p4- c^m* 
i- — 0, 

■ 

5- 385' Si angulus C Jfit aequalis duobui 
redis, lateribus CBt CD ia diagonalem BD 
incidcntibus, et trapezio ia triangulum ABD 
abeuntej aecjuatio pro laterc BE prior in hanc 

cJfii.(p/tn,C(p+yp+(i) 

: bz:: — - — — ; et conlequen- 

Jin. Jsu. C<p+y^J ^ 

gulo A Iiabetur liaec expreffio : 

' ^ bJin./B+ tang. (p cos. ((i + (pj 

^erum aequatio pro aagulo D invariata manet> 
^'fi quod fit p =- /w. \[> ct confetjuenter (juartus 
termixius fiat negativus. 

H 



mutatur 
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• SchoUon IL 

§• 386. Gorollariuni pcnultimum continct 
pro lateribus foJutiones trigonometricas anaJyticc 
cxpreffas, aequationes autem pro angulis datae, 
xiovas folutiones continent, anguli autem J?, et 
ACD trigonomctrrce prorfus inveniri ncqueunt, 
cum in neutro partialiuni habeantur, nifi duo 
data, nec in totali dentur nifi latus et angulus in 

uno cafu oppofitus in altero adjacens, et pars 
ED lateris BD. Ultimum corolJarium habet 
ctiam fojutiones pro lateribus trigonometricas 
analytice exprelfas, anguius mt^m ACD nova 
quadam ratione invenitur etiamfi trigonometrice 
quoque inveniri poffit, angulus vero D nova ra- 
tione prorfus per aequationcm quarti gradus in- 
venitur, nec trigonometrice obtineri potefi, cum 
in neutro triangulo partiali dentur in hoc cafu 
nifi duo, nec in ipfo totali nifi duo , cum part» 
B E iateris B D. 

Coroll. VIIL 

§. 387. Si angulus A fit redus vei tribus 
rccflis aequalis, cadente vertice A fupra diago- 
nalem intra vcl extra triangulum BCD et tra- 
pezio inverfo prodeunte fit: 

iatus •£> C= c ^ LjLLJJtlifed anguluj 

fm.(pcos.([i+(p) ^ 

cpn. cos.((i + (r)) 

ACB fit cc^ang.cosJ — -/B-®. 

^ b fm. /3 ^ 

Aequatio quarti gradus coroll. III. quoad for- 

mam extcrnam invariata manet , fed in ipfa efi; 



1 
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+ cos. l^-^^jrm^ + cosi Coc + /3j= + jt?, fim iiiter in 
aequatioiie quarti gradus prd inveniendo angulo 
ACD^t: ^cos.Cpzz-Vin^ tt-Vcos,(cc\-(p)=^p, 
quae etiam quo ad formam exteniam invariata 
manet. 

Corott, IX. 

§. 388« Si angulus D Cit redius vel etinm 
aequalis tribus redis, cddente vertiec /) ad fini- 
firam diagonalis intra vel extra triangulum ABC^ 
€t trapczio inverfo denuo prodeunte erit: 

^ +.C cos. ( J;+i3) - 
iatus JSC=Z^=:-^= L-L ^^-^ ct confe- 

/». /3 f ox. + /3 + "^^J 
quenter latus Au^c^ — ~ ; 4ed 

4:rfox. (\L4-/3) ^ 

angulus ACB-cc-ang. cos. tt^T^ P-H' 

ct pro angulo \J> habetur: 

, cdLb tang.(i cos,(cc + ^) \ 

tang,^lj:=-^ r In aequa. 

^ ^ dLta?ig.l3Qb/in.(x+/B)-c^ ^ 

tionc vero quarti gradus pro angulo ACD fit: 
Jtn. (p=+i~h, et + cos.-\p =: et + cos, C»+\|/)=^/?, 
et aequatio paululum immutata fit liujusmodi: 
^V*"^!^ ckx^^ + ^ c^-bp^) x^+2cmp X — c^^m 



b b^ b b 



z 



2 

= 0, 



§. 389« Si angulus C fit reclus vel etiam tri» 
bus redis aequalis, cadente vertice C infra dia- 
gonaUii;! ^ jT)^ intra vei extra triangulum BCD, 
ti trapezio inverfo prodeuntej pro laterc^Cha- 

R % betur 



h 
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betur haec expreflio: : — ^ ; > 

. fin.(6cos.(<p-\--\\^) 

et latus AD^c tz-=^^~^^ L^: T 

ftn. (pfin.C(i^(p-\^'^) 

fed i^ro angulo A habetur : 

f tang. (p fin. i(i+(p) + b jhi. (i 

etiam /flJZ^, ■0^= — - — ;r '■ — r> 

^ ^ tang. (pC + ^ P'^' /3 - c cos. (/3+(p)) 
in acquatione pro angulo D fit: for. •^- + p, eC 
confequenter tenninus quartus figno utroquc 
crit efficiendus, quoad cactera manet aecjuatio 
invariata* 

Coroll. XI. 

§, 390. Denique fi -/a(^+/3+^+\|/J, po- 
natur aequalis rcdo vel tribus redis, cadente vcr- 
tice ad dextram diagonalis extravel intra trian- 
gulumACD-i et trapezio inverfo prodeunte, erit: 

I f cf7%.(p /jnf(i+(p+^) ' cfiu,(pcos.cC' 

fn. /3 fn. /3 

ctc-=.b ftn. /3 :fn. (p cos. u, angulorum autem ternis 
datis, (.partus etiam datur. 

Scholion III. 

§. 391. Aequationes fupra datae valent pro 
trapezio in hypothefi figurae conflruiflae, fi ni- 
, mirum unum triangulum a dcxtra, alterum a 
finiftra diagonalis cadat. Quod fi v.ero trape- 
zium fiat inverfum ut triangulum utrumque ad 
eandem partem diagonalis cadat, ex. gr. ad fini- 
ftram, fitque partiaiiter tantum inverfum, ut 

totun) 
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totum ADC-i cadat intra triiinguIumy^^C; perve- 
niturad hancaecjuationem : bJin,(iJin.{[^-\-(p-cc-''^) 
:= c Jtu. (p Jin, Sin autem fit 

totaliter inverfum, ut ktus AD cadat extra 
latus A R'^ ad hanc aequationem pervenitur: 

eadem cum hac pofleriore prodit aequatio, fi 
trapezium ita fit partialitcr inverfum, ut totum 
triangulumy^DC cadat extra triangulum ABC, 
et hoc ambitu fuo comprehendat ; verum eaderh 
cum priori aequatioprodit,fi trapezium ita fitto- 
taliter inverfum,ut latus CZ? cadat extra iatusCjff. 
Si utrumcjue triangulum cadat ad dextram diago- 
nalis, triangulum vcro j^ZJCtomm intra trian- 
gnlum ABCt ut trapczium fit partialitcr inver- 
fum, prodit aequatio prorfus eadem cum prima. 

Si vero triangulum ARC totum fit intra trian- 
gulum ADC, prodit' aequatio prorfus eadem 

cum fecunda. Si trapezium fit totaJiter inver- 
fum ita ut latus; CD cadat extra latus C5, 
denuo prodit aequatio prima, fin autem fit to- 
taliter inverfum ita ut latus CB cadat exira la- 
tus CDj prodit aequatio altera. Aequatio 
jgitur pro trapezio inverfo gencralis haec efi: 
b fin. ^ ftn, (/3+^+-4;-«) == c fin, <p fm. (-^±[^+0 
ct confequentcr in lioc cafu pro trapezio genera- 
liflima haec: b Jin. /3 Jin. + 'v|/+.ctf) 
^^cji n. (p Jhu + + ^). 

CqtoII XIL 

§. 393. Ex hac aequatione valores la- 
terum generales flatim in oculos incurrunt, 
cft autem angulus 

R3 ACB 
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b fin, /3 

pro angulo autem A habetur : 

cjin,(pfm. {Jh-\-(b)-h [ukQ) fm, (/3+® ±ctf) 
fawg. ~ i ' • 

In aequatione pro angulo 7j, fit w 
-zz Jin, ( + /3 ), cos. (\|^±/3) = (^ ± -v^ ± ot) 
c=:j7, etroj-.^/S^il;^^)- (/, fed in aequatione 
altera efl: /^J. (\|^±^ ) = fOJ*. (\p±(p)r: ?/, 
^», (<p±\[y± a) j?, et fox. ((p±-4>±cft) = ^r, 
quoad caetera aequationum quardi gradus forma 
jnanet invariata, quia mp-nqdt ut ^nns cos, oo> 

Probhma XXVII. 

Fig. §. 393. In figura quadrilatera propofita 
XXVIL ABCD inter haec fex: latus BCzib, CD=d, 
AD-c et zngulos Azz^^, ACB^a, ACD=IZ; 
acquationem invenire. 

So/utio^ 

1) Ducatur diagonalis et ab angulis J5, 
J}, dcmittantur in ipfam perpendicuJa Bb^Dd, 

' ct erit perpendiculumjBi = i^?^cic et Cb=.bcos.ot; 
fed perpendicuJumZ?^=i^^/^ yS, reda Cdzzd cos,(^^ 
ct confequenter db-z.dcos,^ - 6 cor. a, fed eft 
etiam Ad:=. T(c^-d^Jin, [i^J et hinc obtinetur: 
Abzzclcos.l3-bcos.e^+ r( c^- d^fm.fy-J. 

2) Cum fit per antecedentia ; 
' ^ c 



tiCQS.CABz:. 



cos. rCc^-d^-fm. (S^J + dfm, /3 /w, 



In 
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In triangulo redlangulo ABb^ formo hanc ana- 
Jogiam Bb: ftn. CAB'AB: cos.CAB, h. e.' 
hfm. oi:ftn, T(c^--d^fLiu /S^- dfin.[i cos. 

- d cos. d-bcos, oc + y^C c^^d^ /in^d^) : cos. \|/ 
'r(c''-'d''fm.Qr)j^dfin^ fm.^\j, hinc calculo 
rite fubdudo pervenio ad hanc aecjuationem; 

- d fn. /3 Qb cos. ( /B+^' ) - ^ €os. ( %J;-/3 )) + c^Jin^ ^j/ 



CoroIL 7. 

§. 594. Ex hac aequatione ftatim fcquitur efle 
latus BC=:=b=:= 

JfnXy\j-(i)r(c^-dynQ^)--dyn(3c^^ 

f n. (ctf+4>) r{c^-dy}~^^) - /3 cos.{c^+^^) 
Sedpro latere obtinendo fit ad abbrcviandurn 

J$7i. /3 = /z, fn.y^ = «/, 6 " dfmi-^^a^^M., 
b cos.{cc+<l^) --d cos.(^p- ji)z^ N, et fadis 

fubflitutionibus erit aequatio abbrcviata : 
Mr (c^-d^-h'^)^: Ndh + c^m, ex qua opera. 
tione ad finem pei-du6la obtinetur haec expreillo: 

^^ jrQ-iM +zNdhm) + M%4 dhm( N^ dhni))^ 

mr^ 

Pro latere DC obtinendo fit ad abbreviandum 
fn,(>^~h, fin.-^-k^fn.icc+^^i^nij et cos.{oc+'^)-=::n, 
ftn. (■v|y-/3) = i?, coj-. (%f/"/3) = ?, fadis fub-' 
fiitutionibus, erit acquatio abbreviata : (bm-dp) 
^{c^~d^h^) = dh (bn'~dq) + c^k^ ex qua fum- 
quadratis, fada transpofitione et concinn.a- 
tione et brevitatis ergo etiam pofito nq+mp 
^ ^^-^' Cc^+B)^r^ habetur haec aequatio quarti 

R 4 gradus 
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gradus: d''-2brd^+ Qb^- (zk q f^) 



= 0. 



Coro//. //. 

§' 395- Quod^fi finus et cofinus a fe inviV 
ccm feparentur, et ad abbreviandum ponatur: 
fin.tc^ni^ CQS. oc^n^ fin. /S - cos. /S - /^, et 
ir{c^~-d^li^):z pro obtinendo angulo ./^, 
operatione ad finem perduda, pervenio ad hanc 

dh (hn-dk-M)-Mbm 

aequationem . tang. 

Ad angulum ACB Inveniendnm fit ad abbrevian- 
dum ut prius Jin. (^zzh, Jln.y^j^-k^ Jin,y\j — 
cos t= n, et r ( f^-d^A^ ) = il^, fm. (c^+^/) = 
ct fo.r. C«+\p)=r(/-:v^)> et fada fubftitutione 
ct transpofitione habetur haec aequatio abbre- 
viata: Mbx-^-d"^ hn-Mdm-c^k-dbh-Tii-x^). 
Sitrurfus ad abbreviandum aggregatum trium ter- 
minorum cognitorum d^hn- Md m — c^ k ^ 
ut fiat aecjuatio abbreviata: M bx + Azz d b k 
V(i-x^)^ ex qua fumtis quadratis, abfoluta re- 
dudione et concinnatione habetur haec aequatio: 

—AMb + bdhr(b\^-A^) ^ ^ 

X ~- (^+^) 

confequenter ipfe angulus quaefitus erit: 

. (i^-AMb + bdhrcb^c^-A^)) 
« = ang. fm. ~ ^J/. 



SihoL 
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SchoUon L 

§. 396. In hoc problemate trcs continentur 
cafus Tetragonoinctriae proprii, qui omnes in 
triangulo (iextro obtinent, quando Jatus alter- 
utrum vel angulus ACD quacritur 5 horum 
unius, duni quaeritur latus ^Z?, in corollario I. 
perfedam folutionem dedi, fecundi cafus folu- 
tionem in eodem coroll. ad refolutionem aequa- 
tionis quarti gradus pcrduxi» Verum aequatio 
pro cafu tertio, quando quaeritur angulus ACD 
ad oiflavum gradum afcendit et magna conftat 
multitudine terminorum, quam igitur ut ad pra- 
xin parum utilem adferrc, operae pretium non 
videbatur; tres autem Iil cafus in Qeomctria pra- 
<ftica, tria problemata nova ac utilia fuppeditant; 

tres vero cafus caeteri utrique methodo et trigo- 
nometricae et tctragonometricae pariter fubfunt, 
fed ita tanien ut trigonometrice facilius et ex- 
peditius folvantur. 

CorolL IIL 

§. 397. Si anguli diagonaliter oppofiti A et 
Cfint fimul fumti aequales duobus re<5lis ut pro- 
deat trapczium circulo infcriptibile; acquatio pro 
latere BC in hanc mutatur , eliminato angulo 

~ Jhu dT^^c^ ~ d^^JnTfi^) — d ftn. /3 cos.[i 
+ d^^ fou a cof. + 2 /3) + /in. (c6 + /3 ) 

fin,(2ric^- dym. (i^)^d fin. H cos. /B 
^^rutn in acquatione pro latere AD, erit: 
kfi''-(i-dJtn.(cc+zB) ^M, ct^b cofS+d cof,{oc+20) 
^^•i^^Jki»(^cc,+(i^^m^ fed in acquatione quarti 

R 5 §radu$t 
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gradus pro latere CD^ evit k=:Jin. (oc+IS)-» mz:fn.(i 
~ n f Oi*. (i,p = fn. {oc+ 2 ^ ), ^ =- cos. (pc+z ^ ) 
etnq+ mp - cos. /3 cos, (la: + 2 /3) /3 (« + ^ /3) 
z:eos.(cc-\-(i) = r ^ uti prius. Qiiare, fi cot. di- 
catur t; acquatio paulo fimplicius fcribitur lioc 
modo : d"^ — z b r + C^^ — 



h H 



% 



d^^zbc^itk+p^d+ic^k^^^b^^c 

IT IF 

Coroll IF. 

§. 398. Si angulus A ponatur redus, vel 
etiam tribus re<flis aequalis, cadeute vertice A 
fupra diagonaJein B D^ intra vel extra triangu- 
lum^CjD, et trapezio inverfo prodeunte^ Jia- 
betur pro Jatere B C I)aec aequatio: 

d cos. /3 r (c^— d^Jin. (i,^)+d fvii, /3^ iic' 



cos, cclTQc^ — d^fm.(S^) + dfin. oc foK /3 
fed in aequatione pro latere AD^Tit: m:=: dz. N 
M~ + bcos,cc'^dcos.(i^ et N=^+b fn.ocl^dfn.d', 
ipfa vero aequatio pauIJo fimplicior prodit 
hoc modo : 

f-Q^ ( zNdh) ± MriM^-4dh(N -dh) ) ) 

mT z 

In aequatione quarti gradus fit : ^ m-+ coj.«, 
^i-^Zffn.x^ p^iLcos.(^^ q = +./in.(2, quare fi. 
£0t. dicatur aequatio fit pauJlo fimplicior 

hocmodo: d"^— zb r d^ + (b^ — (2 + ^)^0 
d^-2bc^(n^mp)d^+(c^-b^m^)c^ 

aequatione pro anguJo ACB^ fitetiam k^z+^t^ 

^ = +1 CQs. /3,, n^±L fin. /3 , fvn. (a+\|/) = + cos, oc-, 

ct 
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+^Mb±bdhr(b^c^-A^) 

ct hanc ob rem fit : coj*.c6t=-* 

b^c" 

ct confequenter, 

'j:AMb + bdhr(b^c'--A^) 
cc = ang. cosA- — 



b^-c^ 

CorolL V. 

§. 399. Si anguliy^ CS, ACD fimul fumti, 
h. e. angulus C ponatur redus vel etiam tribus 
rcdis aequaiis, cadente vettice C infra diago- 
nalcm RD intra vel extra triangulum DAB^ 
et trapezio inverfo prodeunte, pro Jatere BC 
liabetur haec aequatio, Q> eliminato; 
^ d cosXDC-\'-^)r{c^-d^cos.(l)~d^cos.{Afin,{^ 

Jin.Qoc+-\\i) ric^-d^cos.d^dldcos. cc cox.(c6+\j;) 
vcl etiam, 

, dric^-d^cos.ot)+d^cos.oc fangXoc+^^^cytn.^l^fec.iu+ylji 
bzz ' ■ 

tang. Cc»+\|^) r ( c^-d^ cos. d) + d cos. oe, 
Sed eliminato habetur haec exprefTio: 
^ Jfm, (^P-B)r(c^-d^fn.l^'')-d yn.0cos.(^l^-B)+i>y^^^^ 

cos,{^\j-(i)r(c^-dfmS^)~^dfmSfn. (\|>-/3) 
vel etiam, 

^ JtangXif-^^r ^c^^-dJinS^-AJtn. ^^^^ 

r ( c - dyn. ^^)±.d pK /3 tang. (-^-^ 
At in aequatione pro Jatere AD im /3 eliminato, 
Mzz b fin. {x+'^) ± d cos (cc+^li) , fed cc eliminato 
fit: M^±cos.{^-(>i)'-dftn.{y\j-(?^)^ in priore 

cafufit: iV^zzico/. (a+^^^+^T^^- (ctf+^vf'), in po- 
fieriore 1 = + * pn, (\p-/3) - dcos. (\p-/3) in aequa- 
tione quartigraduspro latere CD fit, eliminato /3, 

= — w, ct r=;a, hinc aee^uatio fit paullo fimpli- 

ciojc 
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cior hujusmodi : d"^ + Qb^ — c^(H^+z/ikm)') 

; rr = 0. Deni- 

h h^ 

que in aequatione pro angulo -^, fit: /z= +.7z, et 
«zslll^ etaequatio paululuin imnmcatur hocmodo: 
Jh (±bh:f dk-^M^T Mbk 

^^^S^ +. bh + d k ) + dh (bk+dh)^ c^ 

CorolL VL 

§. 400. Si angulus A ponatur aequalfs duo- 
bus redis, lateribus^j?, AD in diagonalcm BD 
incidentibus et trapezio in triangulum B CD ab- 
eunte : aequatio pro Jatcre in hanc niutatur: 
^_ fm.(i(^dr{r ic^-d\ fm. /3") + rf^w ./3) . 

Jin. cc r( c" - d^fin, (6^) + d jhu cos, cc 
hac hypothefi cum fit bfn.cc- d /in.(^ et 

N^-b cos,cx, + d cos,(i; et aequatio quae prinid 
prodiit in hanc mutatur : (b fin. oc + d fm. /3) 
|- (^c^ - d^-fm, ly-) zz d fm. /3 ( b cos. oc-d cos. (i ) et 
pofito ad abbreviandum ut in coroJL 3. fit: 
{bm + dh^r^c^-d^-h^-^^dhCbn-dk^ ex qua 
obtinetur pro fegmento AD Jateris BD haec ex- 

d fin.(i r(b'- + d''-2bd cos.(c/.-(B)) 

pr^flio: r= — T~rm ' 

* bjin.a+djm.(i 

In aequatione quarti gradus pro latere CD fit: 

m^-fin-cc^ n^-cos.cc, p-^^Jin.^^-h-i q^-cos.(i^ 

kzzo^nq + mpzz^ cos.(c& + [^) = ^'-^ quare prodit 

«lequatio quarti gradus fimplicior: 

d^^-zbrd-^+fb^^c^^d^-zbc^md-b^^c^m^ 

^ • 0. 

■ h /i" 

In cxpreiTione pro angulo ACB fit: A = o 

m= 
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w=.h- pu^^ n cos.fi^ fm, (cc+\^) fn.u, 

A:zdh {(in — M) quare haec prodit aequatio; 

fin, cc^AMbTbdh rih^c^-A^) et hinc ipfe 

, CAMblLhdh ribh^^-A^)) 

angulus, ctr^ang.ph ~ — ^ ■ 

h c 

Scholion IL 

§• 401, His aequationibus ultinii Corollarii 
jn triangulo B CD iiova quadam methodo inve- 
niuntur latera BC^ CD^ fegmentum DE late* 
ris BD^ etangulus ECB^ cum li latus BCvcl 
CD quaeratur, non dentur nifi latus, angulus 
adjacens et pars Jateris tertii DE^ fi quaei"atur 
D £ in triangulo partiali ECD^ uon dantur nifi 
duo, fcilicet angulus ECD et Jatus adjacens, 
fed in altero partiali EBC Jatus BC angulus 
adjaeens. Denique fi quaeratur angulus partialis 
ECB -y in triangulo BCE non datur nifi latus 
adjacens; in aJtero partiali tria dantur; in totali 
duo integra Jatera, pars autem Jateris tertii 
et pars anguJi C. Verum evolutioni aequationis 
pro angulo £CD fuperfedco, cum ad fextunx 
gradum afcendat et niagna conftet multitudine 
terminorum, latus autem CD tetragonometricc 
tantuin invenitur. 

Coroll VII. 
§, 403. Si angulus C ponatur aequalis duo* 
bus redis, Jateribus C^, CjD? in diagonalem 
^ D incidentibus, et trapezio in triangulumi 
^AD abeunte, pro fegmento jffJ^ lateris 
■^•^ prodit liaec aequatio, /3 eliminato : 

vel 
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vel etiam haec akera, cc eliminato; 

Sed in aequatione quadratica pro latere AD Rt 
M-~(b+d)/in.(^p''(o), climinato at /3 elimi- 
nato fit: M~(b+d)Jin.Qu+yl')'t in priore cafu 
fit; iV=:-(^ + i) fox.(\|y-/3)^ et in pofteriore, 
N^ib+d^cos.^a+^lf), in aequatione quarti gra- 
dus pro latere ED fit: pzi-m^ qzz~n^ r~-^t^ 
ct aequatio paululum mutatur lioc modo : 

+ zb d^ + — A ^ w + w^)) 



d^-zbc" {ifi^^nhk^d -^- {c^ k ^b^ ^n')^'-^ 

Denique in expreffione pro angulo>^^ fit m~h^ et 
nzz-k^ quac igitur paululum immutata prodit hoc 

, , dh(^(b+d)n~M(b+i')'} 

modo : tang. ^ ^—----^^^, 

Scholion III* 

§. 403, Etiam his aequationibus nova qua» 
dam methodo inveniuntur quaefita, praefcrtim, 
ii quaeratur latus AD vel fegmentum ED^ cum 
in his cafibus neque in triangulo totali jD, ne» 
que par tialibus AED dentur nifi duo, 
in caeteris tribus cafibus, dantur in totali duo, 
in partiali AED tria, in partiali ABE unum 
vel duo* 

SchoHon IF^* 

§. 404. Inhypothelifigurae conflrudacvalet 

ae^uatio.fupra pro trapezio data , quando unum 

trian« 
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triangulum a dextra, alterum u finiftra diagonalis 
cadit, veriim aequatio pro omni trape/io pofibili 
generalis eA hujusmodi : (/y/V/.(i]yi:ctf)-^?^.(\|^4l«)) 

'Z. d fOJ-,(\|>:jI/3)) + fiiu \{/, cujus omnia figna 
fuperiora valcnt uno triangulo ad dextram, altero 
ad finifiram cadente, fi trapezium fit partialiter 
inverfum, ita uttotum triangulum dextrum, five 
ad dextram, five ad finiftram diagonalis cadat 
intra altcrum; pro angulis in utroque aequatio- 
nis membro valet fignum affirmativum, et cou- 
fequenter prioris tcrmini fignum fuperius, et po- 
fterioris inferius in ntroque aequationis membro, 
quod cancellis incJufum. Verum dextri membri 
cancellis inclufi valet fignum iiegativum five ixi- 
ferius, ac ultimi termini folitarii fuperius vel af- 
firmativum. Si vero trapezium ita fit inverfum, 

ut totuiTi triangulum fiaifiruni five ad dcxtram, 
five ad finiflr^im diagonalis cadat intra dextram, 
valet in angulis fignum ncgativum, et confequen- 
ter Jn Utroque membro prioris termini fignum 
inferius, pofierioris fuperius, fed totius dextri 
niembri cancellis inclufi ac ultimi termini foli- 
tarii vnlet figuum inferius five negativum, in 
hoc itaque cafu valent omnia figna negativa, 
Quod fi trapezium fit totaliter inverfum, ita ut 
latus AD five ad dextram five ad finifiram dia- 
gonalis cadat intra latus AB^ et praeterea nor- 
malis ab angulo D in diagonalem demifla cadat 
antra figuram valent omnia figna fecundi cafus^ 
vero perpendiculum cadat extrafiguram, cacr 
*eris manentibus iisdem, valet fignum inferius 
. membri dextri cancellis inclufi, et poflerioris 

tcrmiui ejusdem, ut fuperius, ultimi termini fo- 

iitarii 
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litarii. Si trapezium fit totaliter inverfum, latus 
vcro A B flve ad dextram five ad finiftram cadat 
intra latus AD^ et normalis ab anguio B intra 
figuram, prodit aequatio cafus tertii, in quo 
•obtinent omnia figna negativa; fi vero cadat 
extrafiguram, caeteris manentibus iisdem ac in 
primo cafu, valet fignum affirmativum termini 
pofierioris dextri membri canceilis inclufi et ne- 
gativum termini ultimi folitarii. Caeterum at- 
tentione adhibita patet, quomodo figna in aequa- 
tionibus immutanda fint , ut folutio etiam ad tra- 
pezium five partialiter five totaliter inverfum ap- 
plicetur. 

■ 

Problma XXVIII. 

Flg. §. 405. In figura quadrilatera propofita 

XXVm. JBCD inter haec fex: latus BC=b, CD = d, 
zn<gAumA--^, Dz=(p, ACB=», et ACD=0 
aequationem invenire. 

Solutio. ■ 

Cumfitexrefolutioneproblemat)sXXVI.§.377. 
/w. CAD = /iu.{li+(p)fn. CA B =- fm. (/3+(p+^J/) 
ct Jin. B =- fm. (» + /3 + ^ + ^1/)? diagonalis 

AC= ' ^"^ ' , in triansulo finiftro formo Iianc 

analogiam: fm.CAB: BC=fn.B: AC, h. e. 

->.C^+<P+^J/) ; 6=-/». («+/3+<P+v|/).-^^ 

ct confequcnter Iiabetur liaec acquatio : 
lyfin. (l2 + <p)fin. («+)3 + 9+\|/) =; d <p 

CoroIL 
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Coroll. l 

§. 406, Ex hac aequatione ftatim incurrit ia 
oculos efle ; b =~ — — , nec 

non d J^''' '^^+^)^' ^ cc+fi+<P+ <^) 

Coro//. //. 

§. 407. Pro obtinendo angulo A habctur 
haec aequatio : 

tan I J^^^ A'- ^^+^) C^/^^^- ^ " C ^+^+i^)) 

/«wg. (/3+^) (a+iS+^) --djm. <p 

Si ad abbreviandum ponatur: /3 = ^, fox, /3=:^, 
/«. (/3+\|>J=:m . fOT. (/3+\Jy) = 7^,/«. (a+i8+\iy)=^, 

roj-, (a-(-/3+\|^) = 2'> pro angulo Z? habetur Jiaec 

& (h q + p k) — d m +. 
aequatio: tang.ff)- — , 

z^dn-^bkq) 
rCid m - (hq+pk)b^) + ^blip {dn-bkq)^ 

z (dn-bkq) 
pro angulo A C B habetur haec aequatio ? 

^ djiu. pn. (/3+(£»+\L') 

^^^^ v^va/3+cp) V 

Pro inveniendo angulo ACDy feparatls a fe invi- 
cem finibus, et pofito ad abbreviandum Jin. <p = h, 
Jtn.{u+'\\j) = m, cos. {oc+ \p) = fin. -^^p-, cos.-^^q, 
i(^>+<p)~x, cos.{^+'^)'=.r\i~^'^)> faflis 
f^bflitutionibus ct transpofitjone, proveniet haec 
a^^uatio abbreviata: bnx^-dhqx- {dhp-bmx) 

^^), ex qua fumtis quadratis, fa- 

«Sa conciunatione traaspofitione et redutflio- 

S nc. 
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ne , obtinetur liaec aeqnatio quarti gradus-, 
pofito etiam m p + n q ~ cos, « r 
x^-^zdhrx^-i-Cd^lf-b^^m^) x"" + 2 d h m p x . 

— -j^ — = 0. Iii Iiac aequatione cuin ut 

x^JtnXd + cp^-i (p mtcm in datorum numero; 
per extradionum radicis, dato + da* 
bitur etiam fumma anguiorum (B + Cp') uude fub- 
trado angulo dato (p dabitur etiam angulus 
quaefitus /3. 

Scholion L 

I 

408- Inter fex cafus in aecjuatione couten- 
tos iiondantur nifi dub Tetragonomctriae proprii, 
qui obtinent, quando quaeruntur anguli D vei 
JlCD^ atque duo inGeometria practica fuppe- 
ditant proWemata nova, tum utilia, tuiu etiam 
pulchra. Priori.s' cafus folutionem dedi in fecun- 
do corollario per aequationem quadraticam, po* 
fterioris folutionem ad acquationem quarti gra- 
dus deduxi; caeteri cafus quatuor utrique metho- 
do et tetragonometricac et trigonometricae fub- 
funt, quorum foJutiones vuJgaribus mcthodis 
trigouomctricis ferc pahnam pracripiunt. 

CorolL IIL 

' 409. Si anguli A tt D ^ fint fimul fumti 
duobus redis acquaJes, prodcunte trapezio pa- 
rallelarum bafium -^^, Z)C acquatio pro latere 

£C m hanc mutatur; bzz i — --Jld — : . 

ct 



1 
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et conlequenter CD=^a= ^ 

/ifh <p JlfL /3 

verum expreflio pro angulo -/ICB^ m hanc mu- 

^ d /in. (d /tn, ^ ^ ^ . , 

tatur: cc nna, /in. ~ — --^ — S led in 

aequatione quarti gradus , pro angulo-<^C-D fit 
h=:p^ fi vero anguli C et D, ponantur fimul 
fumti duobus redis aequales , prodeunte tra* 
pezio parallelarum bafium /1 BC habetur 
pro Jatere B C-, cc eliniimato, haec expreflio: 

— dfm.^pfm.^li+^p+^) . 

fc= ~ , verum /3 climinato 

fin,{(6+(p^ fin.'^. 

dfm. cp fm, (\[/— ctf) 

habetur: b-=. — ; , et deniquc<3 eli* 

y»/. a Jm, \p A 7- 

/r / djin.(a+[i)pn.{->h'0c) 

minato haec exprellio : b = ^ — < 

Jm. cc Jm, \|/ 

, —bpn, (/3 + ®) fin. «vL 

hinc erit latus CDz^d^ L.J^ — Z 

fin. 0n. (/3+(p+\|y) 

bfn.ocfn.^lf b pK oc fm, ^ ^ 

^fn. (p {-^ - oc) fin. {cc+(o) p^-i^^-oc) 
angulo A habetur oc eliminato hacc cxpreflio: 

, dta7ifr,(li+<p) fm.(p 

tanp.yh^— \ T ~ — ' Sivero/3eli- 

^ ^ b tang. {[h+(p) + d fm. (p 

d tang, cc fin. (p 

minetur, haec obtinetur: tang.-^— 

dJm.(p-btang.o6 

dtang.ocfn.(oc+(^) 

nique © climinato : tang,u/=- — - — r— • 

^ ^ ^ ^ dfm.{cc+(i)-bta})g.oc 

* 

S 2 CorolL 



aenJ 
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Coroll. IV. 

410. Si anguli diagonaliter oppofiti A et 
C fint fiiuul fmnti acquales duobus redis, ut 
prodeat trapezium circulo infcriptibile , fit pro 
latere/iC, oe, eliminato: h~- d jin,{Ji-\-(p'\-'^)i 
y?«.(/3+^}, /3 vero ciiminato fit: h~djin,{(p-<z)' 
fin. et denique eliminato h-i 

fin.{<p-oc)- fi^'{[i + <p)'') primo igitur cafu 
jfit: d=:h fu!,{(2+(p): /m.y(^ • ^+4^)* at in fecundo, 
d^h/iih ((p~oc-"\lf): fiu, {(p-cc)^ et in tertio, 
d=bJm.((i-\-<p): Jn.((p~cc); verum aequatio 
pro angulo Z), in ]»anc abit, eliminato o&f 

'Cbfin.$ + djtn.($+ylj)) 

tang.(P=—: ~ ; — — , \I/ autem eh- 

^ ^ bcoL[i + dcor.{(^+^lj) ^ 

. . , , ^/^^. (^ + dfin. oc , 

mmato, habctur : tang. (p ^-y et dc- 

dcos,cc — bcos.fo 

m*que eliminato, fit : 

bfin.{oc+^) + dfin.oc 
tang. (p =— ; — 

dcos, oc + b cos^oc+^^) 









CoroiL r. 







§. 411. Si angulus A fit rc(?lus, vcl ctiam duo- 

bus redis, aetjualis cadente vertice ^fupra diago- 

nalem BD, intra vel extra triangulum i?CZ), et 

trapezio inverfo prodeunte, acquatio pro Jaterc 

dfm.(pcot.{!i + (p) 

BL in hanc mutatur: y= ■ — -p. — et 

cos,{oc + [i + (p) 

. , bcos.{u + P> + (p) ^ 

confequcnter d n -T7r. — 7 ? exprcflio 

^ fm.(p cot.{(i+(p) ^ , 

pro angulo A C B in hanc mutatur : 

d fin. (p cot. {,Q -|- (p) 
X = ««g. £0s. ^ (i - <P' In ex- 

^ preflio- 



erit 

2 
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prefllone tangentis pro angulo Z? fit w = +. 

quare fi pro tang, Cp fcribatur brevitatii' ergo / 
Jrb(^pk^hq:}i;.dk±r(i{dki;.b Oiq-pk)) 

'^^bhpidh-bkq)^ 

_ — _, qua aequatione valent 

-^^^{dh-bkq) ^ ^ 

oninia figna fuperiore tam in numeratore quam 

in denoniinat-jre pro pofitione anguJi redi, in- 
feriora pro pofitione anguli /1 tribus re^tis aequa- 
H. In aequatione quarti gradus pro angulo ACD^ 
jfit ni =: +. W r: "+ jiJU oc >" (tn, \|y = +. i ^ p-i 
fin. (/3 + ^) = Ar=:+. fox. )3, et confccjucn- 
ter ipfa aequatio: 

x''^! dhm jc^+ {d^h^-^h^^m^) jc*+2 dhmx-- d^h^- 



CorolL Fl 

§. 412. Si angulus D fit redlus vel tribus 
re(flis aequalis, cadente vertice D ad finifiram 
diagoualiK intra vel cxtra triangulum AHC^ et 
trapezio inverfo prodcuntc , fit aequatio pro 
latere BC^ A^rfroj-.^/S+^/): foj'./3tw.(a+/3+\I/) 
ct pro latcre CD^ d-b cos, /3 cos. {cc + + \p): 
cos.((^+yp)' Verum expreflio pro angulo A in 

, X cot, ^(d+b cos. Ccc+H )) 

hanc mutatur : tanff.yLzz-^ 7^ — r« 

^ ^ hcot.Qfiih{u+[iyd 

Expreffio pro angulo A C B in hanc abit: 

tC^^ang. cos,- -/3-\y.Inaequationequarti 

b cos.j3 

gradus pro angulo ACD, fit A =+ jc=i + coj-. /3, 

S 3 et 



i 
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et aeqnatio fit pauUo fimpiicior talis : 

zdr x^+(d^ - b^^m^) x^ + zd tnp x-d'^ p 



CorolL FIL 

§. 413. Si angulus C fit rc&ns vel etiam tri- 
fcus redlis aequalis, cadente vertice C, infra 
diagonalcm BD^ intra vel extra triangulum 
BAD , prodeunte trapezio inverfo , habetur 
pro latere B C hacc aequatio oe, eliminato : 

i — ^-^^ — 7— , fed /3 eluiimato ha- 

bctur naec: 6= — ; — ;mpno- 

cos. {(p-cc) cos. (cp+y) 

r Al. r^n ^ ±^/».(/ 3f(p)^ox.((^+^|;) 
re caiu eli latus CD:=d=: — ■ ; 

n . j ±bCQS.{(^-0C)COS.{(p+y\;) 

in poltenorc d = : . Ex- 

fiiu (p cos. ((p+^p-x) 

preffio pro angulo A in hanc mutatur : 

tang.{^+(p)(bcot.(p'+d) 

tang^-djzz — |— ubi lipua lu- 

^ ^ tarig.(fi+(p)±d ^ 

penora valent pro uno recto, inferiora pro tri- 
bus recSis. In aequiitioiie quadratica pro an- 

gulo D fit p = + CQS, \|/, ^ = + fn, verum 
aequatio pauluium immutatur hoc modo : 
±bip k-h q)~d m + r'C(dmy:b(kq-pk)y' 

tang.cp:. -j^^^ 

±4bhp (bkq + dn-)) 

— ' — — — ; — ~ ubi pro pofitione redt 

z{dn±bkq) ^ 

valent figna fuperiora, infcriora pro tribus redis. 

CoroU, 
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Coroll. riTL 
414. Si angulus A fit aequalis duobus 
rccSis, lateribus AB^ AD in diagonalem BD 
ixacideiitibus, et trapezio in trianguium BCD 

1 ^ t . d (tn. Q ' 
abeunte; fit latus j5C=:i= — , et in • 

fin. (^^+/3+(p) 
triangulo BCD prodit analogia trigonometrica 
b: d=:fiih (p: (ctf+/3+(p'); Si vero angulus 
C ponatur aequalis duobus redis , lateribus C 
CD in diagonaJem j5 O incidcntibus et .: tra- 
pezio in triangulum A B D abeunte, fit latus 

JiJL-b-- unde prodit 

fin. c^+(p) fm. ((p+vf.) - ^ 

a t d fJn. ir) 

taec analogia b:-- — — fm, C/3+(S+"4>): 

— ((P + "^). Priorcni analogiaai per Trigo- 
nometriam, pofteriorem per modum, cjuo ad 
aequationem perventum fuit, prodire debere con- 

flat, ijuibus igitur aequatio verificatun 

1 SchoUon IL 
§. 415, Si dextrum triangulum cadat tntra 
flniflrum, ut trapezium fiat inverfum five fit par-. 
tialiter five totaliter inverfum, valet iiaec aequa- 
tio: b fin. (fi+(p) fiiL (^B + (p~cx.--^) ::^dfin.(p 
fifh {B+^p-^lt) ; quod fi vcro fininrum intra dex- 
trum cadat, ut trapezium fiat five partialiter fivo 
totaliter inverfiim, valet haec acquatio ; b /iii.^lS-^-^p) 
fin. (i^+4>+/3-a) = i;?w.^ (/3+(5+\}>), q^iarc 
generalis acquatio pro omni trapezio crit talis: 

^/».(/3+(p7»</3+(p±^^±c^)=:c^>(^/m.^ 
tex didis igitur apparet, fi detur Ipecics tiapezii, 
^.^aenam figna fint ufiu-pauda, et quomodo in 
aec^uatiouibus pro lateribys et an^ulis mutanda. 

S 4 CAPUT 
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C A P U T VIIL 

Continens tria problemata fecundae dajfts 
particularisyfub pojleriore principali 

contentae. 

Problema XXIX. 

Fig. 416. In figura quadrilatcra propofita A B 

XXIX. CD iuter hacc fcx: latus AB=a ADzzc, nn- 

gulum^zr-v//, D=<p, ACB^oc, etACD^I2, 

acquationem invcnire 

Sohitio, 

Cum fit c folutione problematisXXVI. ($.377.) 

.diagonaljs^C=— — et per antecedcntia 

pu (6 

/in.B=:~f7h(oi+0+(p+\li)] in triangulo finiftro 
fiatim pervenio ad hanc analogiam : AB: 
Jin.A CB=zAC: fm,B, Ji. c. fubfiituti* fymboiis 

a ; /«. c* — — : - fin. (oH-iS+^+^^) ^ unde 

fin, p 

fit aequatio talis: c Jin, u fin, (p ~ — a fin, /3 
fiih ioc+B+(p+^)' Q^E' I. 

CorotL I. 

417, Exhac aequatione ftatim in oculos in* 

^ r ^r, Cfiiuufin.<p 

curritefle latus AB:za~ -p—. — ; 

fin. /3 fin. {u+^+(p+y\i) 

. I . ^r^ ^afinSp<ct+B+(p+^) 

puc(*lm.(p 

CoToll 



\ 
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CorolL IL 

§. 418. Cumfit fe. (cc+fi+(p+yl^)= \ ^ y 

fequitur efle ipfum angulum 

I ^ -c/tn.oc/in.0 _ 
\p = angjtn. ^ — /3- ^ - cc. Verum 

a fin. /3 

fatis brevis et concinna liabetur aequatio, finus afc 
invicem feparando: fada igitur feparatlone et 
pofito i)d abbreviandum Jin. oc = h^ Jin. /3 = 
Jin. cp c= ni , Jin. {oc + B+(p)~p^ cos. {pc+B+(p) = 
y&3. = cos,^^ :zy {i-^x) et operatione ad 

finem perduda habetur haec aequatio quadratica: 
~chmq±p rCa^^k^-^c^k^nn 

X=: f ^=/in. yh. 

ak -r 

CorolL IIL 
419. Pro angulo ACB obtinendo habc* 

tur haec aequatio : 

tang. X = Z ZJ^ 

c fm.(p+api.(6 w.(i3+^ + \|;) 

vel ctiam haec: 

— a ftn. /3 tan(J. (/3 + <Zi+\L) 
ta7ig, oc =- X' ^ i 

a fm,(6 + c ftn.(pfec. 

et pro angulo D habetur haec : 

— a ftn, /S fin. (a; + /3+\fy) 
tang. (p =—7 — —'~n 



c Jin. 0C + a ftn. /3 cos.{oc+(^+-^) 
vel etiam haec altera : 

' — afin. /3 tang, (i»+/3+\I;) 
tang, cp =— 

a fin. /3 + c fin. oc fec. ( + /3 + v|/ ) 
^itic erit ipfe angulus : 

— a fin,(itang.{oL+ !i+'Aj) 

^ afin.(i+cfn.<pfec.{l^+(p+^\,) 

S 5 gulus 
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gulus D^(p ang. tang, ^ ^ ^[ ~T{ 

Verum ad obtinendum angulum A C D 

aequationem in hanc formam transmuto : 

2 c /in.cc/iv,<p+a cos,{oc+(d+yL) 

^ — r^^cor,(cc+2lS+(p+^^), 

unde ad angulum ipfum defcendendo obtineo 

^ . , zc fin.cc/tv,0+acos.(cc+(Z>+ylj) 
cc+2[3+(p+^L=ang.cos.~ — — ^ 

a 

ct confec[ucnter, 

- 2C /tn,cc Rn.Q^ acos. Ccc + CD + xl') 
/3 = -1 ang, cos. . ^ — ^ 

a 

- i flf - i: ^ - i \J>. 



CorolL IF. 

$t 430. Si finiftrum aequationis membrum 
multiplicetur pcr Jin. /^^ + cos, (^^ zz i ad aequatio- 
nem refpedu anguli /3 liomogencam reddendam, 
finibus a fe invicem feparatis , et ad abbrevian- 
dum pofito fm, oc:::h^ fin.(p—k^ Jiu. (oi+<p+^)z^m 
COS,{u+(p+^)^n., fajjg./3=:x; fada fubditutio- 
ne et transpofitionc, babetur haec aequatto abbro- 
viata: {an + chk^x^^+amxzi.-chK qua reduda 

- a m+J^Ca^^m^- 4cl^k{an + chk) 

obtmctur: ; ; — — • 

zian+chk^ 

Schotion Z 

■ 

§. 421. Inter fex cafus hujus problepiatis, 
qul in aequationc continentur, non dantur nifi 
duo T^tragonometriae proprii, qui obtinent, 
quando'' angulus Z), vel ^CD quaeritur, et in 
Ccometria practica fupped^faut problcmata nova, 

tam 



IN TETRAGONOMETRIAM. 283 



tam utilia quam fl^is pulchra, liorum cafuum 
unius unam, alterius duas dedi foiutiones. Cae- 
teri quatuor cafus utrique methodo ct trigono- 
metricae et tetragonometricae fubfuat, omncs 
autem evolvi, quia tum ex aequationc breviter 
et expedite fequntur, tum etiam quia folutio- 
nes vulgaribus trigonometricis parum vel nihil 
cedunt, 

CorolL V. 

42?. Si anguli^ et flnt /imul fumti 
aequales duobus redis, prodeunte trapczio pa- 
rallelaruni bafiura ABy C D, aequatio pro 
laterc AB iu hanc mutatur, \|> eliminato: 
c Jin, a Jin* <p c /liK cc fiti* ^j/ 

/3 f^oc^(i fym. /3 /i^Ci^+^" ^ 
ininato ; et pro latere A D fit : 

— — — , — — Vc- 

jvn. oc Jtn* Cp /tn. oc Jin, \|; 

rum aequatio pro angulo ^CiJ, in hanc mutatur: 

a /i/h jS^ a ta7i£r. /3^ 

tang. oc = 7--^ — ■ 

c/ifi,(p-afn.(icos.j2 cfm.CpJ^ec.lS^-ataug./^ 

vel ctiam angulo (p eliminato habetur: 

fl fm, ^ a fang. /3^ 
tangot- — ^ ; 2 .5 

cJin.^\j~afm.l^cos.Q cfm.-^ fec. tang.[i 

aequatio prior pro anguio ACD in hanc mutatur; 

_ - z c fin, cc /in. ® + cos. oc cc 

/3= i ang. cos. ^ -^- 

a z 

fed iu ^iequatione quadratica coroIL IV. fit, 7«=-^, 

^tnzz—cos.oc, ct confequenter aequatio paululum 

- , ah+ TCa^h^-4 c h k {c h k-an) 

^« ^iancmutatur: x=, — 
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Quod fi anguli C et D fimui fijinti fint aequales 

duobus redis , prodeunte trapezio paraile- 

iarum bafium CB-> AD-^ fit pro Jatere AB^ 

c ftn. afiu <T) 
a= — ' ^ / ■ — ~ et hinc pro latere AD 
Jiii. /3 Jin, 

— , nuic pro anguJo habetur: 

Jin. ocJin,<p 

. c ftn. cc fin. , c (in. oc fin. 

fn.^ ^-l—J.^ ct = ang.fm. ' '^ ' 

afin. /3 a fin. [6 

Si anguli diagonaliter oppofiti fint aequales duo- 
bus redis ut prodeat trapezium circulo infcripti- 

c lin. o& 

bile.fit pro iaterc 5 = «=--; — ~ — . 

CorolL VI. 

§. 42^. Si angulus A fit redus vcl etiam 
tribus rcdis aequalis, cadente vertice A fupra 
diagonalem BD intra triangulum BCD^ vel 
etiam extra, ut prodeat trapeziuai inverfum, 
aequatio pro latere AB m hanc mutatur: 

^ ^ ^ , et pro latcrc A D Rt 



fin. )3 cos. Coc+0^(p 
fin, oc fin. cp 

m tang. cc — ~ LrJJ!Z- vcl etiam 

c fin. cp 4 fin. B fin. ( 3+(pJ 

-t: a fin. /3 

tana, cc " r-^ > 

cfin. (p fec.((i+(p) Ifajin.li tangf^i (p) 

verum pro anguio D habetur : 

'+ aftn.(^cos.(cc+^) 

cfin.ocZf ajm.fi Jm.(cc+ (3) 

tmg. 



s 
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tang. (p § -i- — -~ . 

£ Jin. ocj^.c, ( a;+/3j 4- n fin. (2 tang. ( ' 
pro angulo ACD aequatio ita mutatur, ut fiat 

a 2 ' 

in acquatione quadratica fit, m-^cos.(cc+<pJ ct 

wsipy?». ct confequenter nequatio inhanc 

Z n m + ITia^m^ ~4chk{chk+a 7;))* 
mut^tur: x=z . ~- 

2{chk^a7i) 



Corolh VIL 

§. 424. Si angulus Z) fit red:us vel tribus 
redlis aequalis, cadente vertice D ad llnilham 
diagonalis A C, prodcunte trapezio inverfo ; 

aequatio pro latere AB in hanc mutatur: 
— c lin. cc 

a = 



- a Jin. /3 cosj %+/3+'4/ ) 



ftn, C6 



et pro Jatere AU 

et pro angulo A fit 



ang. cos. 



Jin. 06 



— oc~ (2. Sed in aequatione 



aji7i,l2 

quadratica fit, ?n =+ j5 = + cos. (oc + lij, 

qzzl^fin,^ a + /3j, et ipfa aequatio in hanc abit 

chq±pr(a^k^-c^h^J , . 
— ; — pro anguloy^cJBfit, 



ak 



a fin, /3 



tanff, cc = — 

af n. tang. ^/3 + - cfec. (/B + \|/; ' 
«*eniqu5 pro angulo ACD habetur : 

f^—s ^ng.ftn, i 1—L-Ji — L Jll. - - ^J/. 



a 



Sed 
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Sed in aequationc c|uadratica fit +. 
»i=jilW.fa+\jl>j^ n-^jf Jhu(tt'\''^) et aequatioin 

hanc inutatur : Xzz • 

zfch-anj 

Si angulus C fit redus vcl etiam duobus redis 
aequalis, cadcnte vcrtice C infra diagonaiem 
.BD^ ct trapczio iuverfo prodeunte; aequatio 
pz'0 Jatere u^i B hi hanc mutatur: 

a==z i — 3- , et pro latere A D fit, 

/w./3 cos. ( <p + ^\j) 

r— — i— , pro angulo D, 

Jm, oc Jnu <p 

a /iiL Q 

tang, (p=: 



a Jin. tang. ■vj^ i f fiu cc fec. 
denique pro anguio A liabetur : 

•^j^anp. cos.--^ — J ■ — (3. Sed m 

aequatione quadratica fit, /^^ + ^^o-**. <Pi i^+fi^'^ 
:r Ijl quae igitur in lianc mutatur ; 

±cin^±pr(a'k^-c^h^^u^J , . 
5f = , • . 5ii demque 

ak 

angulus B ponatur redus vel etiam tribus redis 
aequah's, cadente vertice 5 ad dextram diagona- 
lis ACet trapezio invcrfo prodeunte, fit pro la- 

tereJB a;:z — ~ — et hmc pro latcre 

ADc:=:±^jt^^ 

Covoll 



1 
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CorolL VIIL 

425. Si angulus fit aequalis duobus 
retflis, lateribus AB^ AD in diagonaleni BD 
incidentibus, et trapezio in trianguJum BCD 
abeunte, aequatio pro Jatere EB in hanc muta* 



tur 



et confequenter fit 



latus EDzzc 



; pro angulo 
Jm,ccjin,(p ' ^ ^ 

yjmDr . afin fnu (/3+®) 
A CB fit, tmig. cc - — - — ~ — y^^jt^ 



c fin. (p-a ftiu /3 cos,((2+(p) 



etiam tang. « 



5P 



ro an- 



vel etiain tang. (2)~ 



c fin. <p fec, {(^+Cp) - a Jin.^ 

guloi/habetur: tavg.G)^ — 

t/in.u-afii,licos,{x+[6) 

afiihfi taug. 

c ftn, ocfec. (cc + (B)- afm. /3 

haec autem aequatio pro angulo Z), ut et 
proxime fequens pro anguio A C D, duo 
iioya ad triangula pertinentia folvunt proble- 
mata, quae trigonometrice non folvuntur. 
f*ro augulo A CD habetur hacC exprelfio : 

- ^ -2c/sn.u/in.0 + acos.{cc+(p)-oc~0 
jS = 4 ang, cos. i i — I- ' — ^ 

a 2 
fed in aequatione quadratica quarti corollarii fit, 
m =z--f?L(cc+0)-, 9i=:-cos, (^oc+cp) et acquatio 
quadratica in hauc paululum mutatur : 
am+,'r(a^m^-4 chk (chk-an)) 



Si an- 

z^chk-an) 

gulus Cponatur aequaJis duobus redis. lateribus 

CB 



r 
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CjB, CD m diagonalcm BD^ incidentibus; 

aequatio pro latere E B in hanc inutatur : 

cfiiL ocfin. <t) ^ . a pn. /3 fin, 

cc =-^~: — et lunc c;^-^ :i ^ - > 

Jtn, /3 Jin. {(p+^p) Jin, pc fm. (p 

vel etiain accuratius, cuin fit fin, cc = fm. /3a erit 

c fin.C?) afin, (<p+^) . 

a-=:-— — -etf=-^^ — , unde iequitur 

Jtn, (^+\p) fin. ^ 

haecanalogia trigonometrica a:fin.(p = c:Jin.((P'{-'\p) 

nt igitur angulus zz a7ig,Jjn,—^ — (p* 

a 

* verum aequatio quadratica, cuin fit ex hypothefi 
h~k,p /m, (p m, q =- cos, (p, in hanc mutatur: 

m{cq^T{a^-c^ni^)) ltu(p{c cos.^p^^TCa^^-cyfKp^)) 



a a 



valoribus reftitutis pro angulo D habctur haec 

a fin. /3 -^; . 

cxpreluo : tang. ^rr t-, vel etiam 

c Jin^cc-a Jin,(icos,-\\j 

a pn. /3 tang. -Aj a tangAj 

haec: tang. (h -=z — ; — • 

c Jin, oc fcc. -vjy — « fn.(6 cfec.^^—a 

SchoUon IL 

§. 426. Si trapezium fit five partiali- 
ter five totaliter invcrfum , ut latus A D 
cadat intra latus AB-y valet haec aequatio: 
cfin.oc Jin. (pzzafm. )S /w. (iS + ^-c*-^^). Si 
vero fit fivc partialiter five totaliter inverfiim, 
ut latus AB cadat intra latus AD^ valet hacc 
aequatio : cjin.ocfm, (p^a fin,(3 frh f/S+tp+^l/-^ «)} 
aequatio igitur generalis haec eft : 
c fm.oc^fn.^pzz+^ afin.^fin/sfi-^-^p^^^iLco). 
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Problema XXX. 

§. 427. Iniigura Cjuadriiaterapropofitayf^CD 
jnter Iiaec fex: l^tusAlizzo, AD-=iC, CD-d^ 
anguJum ACB=u-t ACD~(i; aeq^ua. 

tionem invenirc. 

Soluiio. 

1) Ab angulo D in diagonalem -^C demiflum 
perpendiculum Dd^ efl per folutionem proble- 
matis XXVII. ( §. 393. ) r: ^ Jin. /S , et fegmen. 
tuni C d = d cof. /3, fegmentum A d =: 
Y^ic^-dym,^^) et liinc tota diagonalis longitudo 
r=: flf rox. /3 + ?^C'^^+ /3) praeterea 

r n^n P^^-A^r {c^-dYm. (i-)^dftnS cor.^ 
nn^ i^JiiS = — » 

c 

tt cos. CAb J"'^ ^ " "^" ^-^"'^ 

Ex his et ex finu cofinuque anguli-^C5 
formo finum anguli tertii B eritque 

Jin.oc cos.-^y^^c^^-d^/in.fi^^+djtn.ocjjn.ji jin.'^ 
fn,B ^ 

+ cos. oc ftn, T'(c^-d^Jin,li'^) '-dcos, u Jtn, /3 cos, 

c 

ftn. (ct+\J>) r{c''~dyin.l^'') - d fm. /3 cos, (cc + 4^) 

C 

His fadis in triangulo finifiro pervenio ad hanc 
analogiam, A B : fm. ACB^AC :fm. B , li. e. 

oc^^d cos. /3 + riC^—d^fm. 12^): 
P^' (« + <p) r C k^^~d fm.a cos. (u + 



Flg. 
XXX. 



et 
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et confequenter ad hanc aequationeni per- 
venitur: ad fm.(i f ox. ( ct+\^ ) + f i fm.u cos. [i 
= (a f$n. («+^^) - c fm, cc) r{c'''dyuu /3^). Q^E. I. 

CorolL L 

§, 418- Ex hac aequatione facillime obtinetur: 
latus ^ .8 = « =: 

cjin. ccQ T {f-A^fn. /3") + d cot. /3) 

'^Jln {cc+-^) TT (c^~ dynS') -dfin, /3 cos. 
nec non latus C D ~ d zz^ 

c (a finfioc-V-ii) - cfin. 

^ 1-^1 ■ ; '■ • 

'^r'C^yn.(i^± 2 a c /m.ccfm,l2cos.Qoi+(i+4')+cync£' 
Pro inveniendo latere JD, fit ad abbreviandum 
fm. cc-h^ ftn, d-m, cos. /3 = ?^ Jin. («; + \|^) =pi 

€0S, {oc+y^)~qy fadlis fubftitutionibus proveniet 
haec aequatio : a d m q + c d h n zz {a p ~ ch) 
c^- d^m^)-, ex qua operatione abfoluta, provenit 
haec aequatio quarti gradus pro invenienda f, pofi- 
to ad abbrevianduHi«/7J-Wg=:-fox.(ia5+yS+\|;)=^> 
c*- 2 a p + {a^p"^ -d^) c^- 2 a d^m kc- a^d" 



= 0. 



CorotL II* 

§. 429. pro inveuiendo angulo ACB ha* 
hetur Laec aequatio : 

tang. oc ~ /.01 
a{fiu r { c^ - dyn. /3^) - j f^^^^^^^ , 

Pro inveniendo angulo fit ad abbreviandum 
fm oc^h^ fm, /3 = m , cos. ^ = ?2 , fn. («+\|/) = ^> 
A ( « + 4/ ) = r ( i - r (c^ " V-f «• /3' = 

fadTS 



m TETRAGONOMETRIAM. 391 

factis fubflitutionibus et transpofitione, habetur 
haec aequatio : adm Y^(i-x^)=^Max--'Mch-cdhnt 
ex qua operatione abfoluta, obtinetur : 

— Mh{M^d n) ± r(a^d'm^ - cVi\M+ dnf) 
x~ ■ ■ ' - ■ II. 

ac 

hinc ad angulum ipfum facile defcenditur, a quo 
ccTubtrado innotefcit angulus -vp. Sit ad abbre* 
viandunfy??/. - cos, (as+^J^) = 'ihf'^^- cc-h, 

aiu-^ch^M, et tang,(l-=.t^ pro invcniendo an- 
gulo ACD-i facla fubflitulione et operationc 
abfoJuta, habetur hdcc aecjuatio : 

a c dVi n±Mc ri^^dV + CM^-^ d^h"-) (d^-c^)} 

Scholion L 

430. Inter fex iWos cafus qui in aequa- 

tionc continentur, funt tres Tetragonometviao 
proprii, qui obtinent, quando una trium deter- 
minationum in triiuigulo dextro quaeritur; pro 
laterc C D inveniendo folutionem dedi pet 
aequationem quadraticam fimplicem; pro angu* 
\o ACD aequationem quadraticam affedam tan- 
gentialem; lateris AD inventionem ad aequatio-* 
nem quarti gradus perduxi. Singuli cafus coo- 
flituunt in Gcometria pradica problema novum, 
cujus pulchritudo cum utilitate certat. Caetcri 
tres cafus utrique methodo et trigonometricae eC 
*etragonometricae fubfunt, fed ita ut trigono* 
*^etrice fere facilius et brevius expediantur, quo* 
tamen folutiones dedi, quia ex aequatione 
haud diifit;q|tcj;^fe(juntur. 

T a Coroth 



993 
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CorolL ITL 
431. Si anguli diagoualiter oppofiti fint 
aequales duobus redis, ut prodeat trapezium 
circulo infcriptlbile ; aequatio pro latere A B 
in hanc mutatur : 

c fin. a (T( - itfin. (i^^ + d cot. ff) 



tur dividendo in hanc abit: a=:- 



c Jin. cc 



, Verum 

Jm. (6 

aequatio pro latere CL/, fit ar: — - — — » 

quamobrem, fiquldem terminus aequationis ge- 
neralis intermedius denominatoris fub figno ra- 
dicali fit afErmativus, fequitur fore dzic^ et'trian- 
gulum ADC aequicrurum, In aequatione quarti 
gradus pro latere A Ht p :=:m^ et A n 4- 
quae igitur paululum in hanc mutatur: 
^'^■-zap £^4- (fl -d'^)c'^-'Za d^p c — d^d^p 



h 



h 



= 0. 



Coroll IV. 



etiam 



432. Sl angulus A fit redus vel etlam 
aequalis tribus redis, cadente vertice A fupra 
diagonalem 57?, et trapezio inverfo prodeunte, 
pro latere A B aequatio iu hanc mutatur : 
c ftn. u (r (f^- dyn. /3^) + d cos. /3) , 

Q ^ vcl 

cor.cc Kic^-dykS'') X d fin. /3 ftn,oc 
_ c tang. 06 ( r ( - d yii, /3'' ) + d coT, /3) 

" ~T(c^'-dyn./B^)±dJhh /3 tang. ^ 
latere CJO fit: 

c (+.a cos.oc-c Jin, oc) 

'rQiyn.lb%2acJin,ocJinS C»+i3)+^>-«') ' in 



j pro 
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In aequatione quarti gradus pro latere AD fxt 

quare tenninus acquationis fecundus et quar- 
tus utrunique fignum accipit, et aequatio 
fcribitur hoc modo : 

h 1F~ h "^' 

Acquatio pro angulo ACB in hanc mutatur: 

tan£, oc = ~ • 

^ c r (^^- dyn, (B") + ci(c cos, /3 q: a/m. /3) ' 

In aequatione pro angulo ACD fit. ^//r+^o/. «, 
»=:;jl Jin, cc^^^i et aequatio in hanc pau- 
lulum immutatur : 

_±ac d^-h^ ± Mc ric^^^d^h^+iM^-d^h^) (i^-O) 

CorolU V. 

§' 433' angulus C fit redus vel etiam tri- 
fcus rcdis aequalis, cadente vertice C infra diago- 
nalem BD^ et trapezio inverfo prodeunte, acqua- 
tio pro iatere AJi in hanc mutatur, ^ eliminato; 

c coT. /3 ( c^ - d^/in. yS^ ) + 

" cos. (\f-./3) r(c'''-dyifiS^)±dJinS (^p-ZS)* 

fed ^ eiiminato: 

r f flw^. oc(T(c^-d^ cos, oc)T.d) 
— — ■- — ^ ■■ — — 

fin, (c5t+\p)/fic. ccric^-^d^ cos.cc ) +d cQs.(cc+-^) 
^erum pro Jatere CD aequatio in hanc abit: 

c(a fin.Cu+^l^^-c ftn^cc) 

( cox. d + ^cic Jin. cc cos. cc Jin. ^p+c^n, 

T s fcd 



r 



V 
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fed u eliminato habetur : 

±^c{acos. - c cos, /3) 



In acquatione quarti gradus flt, ^ 
^==+.w, et aequatio in hanc nnitatur 



2. 
= 0. 



n. 



tt in aequatione pro angulo y/ fit, A== + 
quae niJiil mutatur, nifi quod prioii terminp 
dextri membri fignum utrumque praeponatur, 

CorolL VI. 

§. 434. Sf angulus A ponatur aequalis duo- 
bus redis, lateribus AB^ AD in diagonalem 
j5Z) incidentibus, et trapezio in triangulum 
BCD abeunte ; aequatio pro AB fegmento 
in hanc mutatur : 

c tmig. cc (r (c^ — d^^JIn. /3^) + d cos, /3) 

tang. « r ( f ^ — d^^fin. /3" ) + ^ //- /3 
Vcrum aec^uatio pro latere CD in hanc tranfit: 

^ (g + c) c ftn. oc 

^Y^\aY^v.(i'^':\.zacfi'ihafin.(i cos.(cc+(i)+cyn.oc) 
fcd in aequatione quarti gradus pro Jatere AD 
fit, et k^-cos, («j+/3). confequenter aequa- 

tio in hanc pauUo fimpliciorem transformatur: 
^J^Zac^+{a^-d^)c^+zad^mk c-- a^d^m^ 

tt aequatio pro angulo ACB in hanc abit: 
iang. cc^^adfin.^ : (a+c) TCc^^-dynS^) + c d cos.^. 
In aequatione pro nngulo ACD fit, mzz--k, 

n^zi-^cos. c^, ir=-y??^£^(a + ^) =:-A(a + 0» 

<|ua0 
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quae igitur in Iianc paululum mutatur : 
jic(Phn± Mc r ( ci^ + (M ^^d^h^) {d^^c^) ) 

CorolL VIL 

435. Si angulus C fit aequalfs duobus 
redtis iateribus CiJ, CD in diagonalem ii £) 
incidentibus et trapezio in triaagulum B AD 
abeuiite", aecjaatio pro latere AB in hanc mu« 
tatur 00 eliminato : 



c fin. /3 ( r ( - d^fin. (i^) + d cos. /3 ) 



>. (^|>-/3) nc^-dYm. /3') +i /^^. /3 fOJ-. (^1^-/3) 
ftd /3 eliniinato habetur : 



a:=. 



c /in,co{T(c^-d^fm.oc)-d cos, 



Jin, {oc +\p) Tif^-d-fin. <i) - fin, oc cos. {oc + \p) 

Verum aequatio pro latere CD in hanc mutatur: 

r(ay?w.(ot+\[;)-/:/w.ctf) 
dz:- — : — ^ — ^ fed elmimato; 

fii^ cc r («^+^ it -2 « ^ cos, 

. c (x /tn.^-^-fi^-cJin,/^) 
rf-— '1 j :L In aequotione 

Jii^-fi Ki^^ +c^ + zaccos.'^) 

C[uarti gradus fit, A =?iz , ^=-co.r.\|;, <]uae igituc 
ia hanc pauJlo jfimpiiciorem mutatur : 

deiVique in aequationc pro angulo A fit etiam 
6=:=:?;«, quae in hanc mutatur: 

x^JL.Q^MCM+dn)±r{aH''-c''m+dnf)y 



ac 



T 4 



2g6 
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Scholion JJ^ 

436. Pofitione in penultimo coroJlano 
adhibita, folvuntur tria.probleiiiata nova, trian- 
gula fped:antia, quorum primum obtinet, fi 
quaeratur angulus ECD-, fecundum, 11 latus 
ct tertium, fi fegmentum DE; ia primo cafu 
in triangulo totali dantur duo latera et angulus 
partialis ECB^ in fecundo cafu Jatus et angulus 
oppofitus, in dertio cafu Jatus et angulus adja* 
cens et pairs BE Jateris BD^ fed in utroque 
triangulo partiali dantur duo tantum. Pofitiono 
vcro in ultimo coroJJario adliibita unum ad trian- 
guJa fpedlans novum refolvitur protlcma, quan- 
do quaeritur latus JlD^ five ad triangulum to- 
u\ej4BD^ five partiale ^^Z? referatur, cum 
in hoc non dentur nifi duo, nec m iilo nifi duo 
et fegmcntum ED iateris ^D; hi quatuor ca- 
fus aJiis methodis, quam tetragonomctricis vix 
foJvuntur. At caeteri cafus, etiam fi nova qua- 
dam ratione tctragonometrice folvantur, tamen 

vulgaribus methodis trigouometrici^ etiam ex- 

pediuntur, 

CorolL VJJL 

§, 437. Duo dantur cafus in quibus aequati^ 

pro angulo ^CZ> fit rationalis, unus fi fit ^2=^, 

^ c (rdh + (a7n-ch)^ , ^ 
m quo fit, tang, /3= ■ — ; -,alterfi 



adn 



h (r + i) 



five 



fit ilf = & et confequcnter a 

a: c-^^d :=:fin.oc: fin.^cc + ^)-, m quo fit: 
- ac dn Q-dh +iiani-ch)^ 

Schot. 



f 



L 
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SQhotion IIL 

438« Si trapcziuin ita fit five partiali- 
ter five totaliter inverfum , ut latus A D ca- 
dat intra latus A B-^ valet liaec aequatib : 
( a fin. ( ) - cfin^ cc ) TQc'' - d^ fn. '(^''^cd /hu cc 
cos^l^ — ad /in, 3 cos, (^cc-^). Siii autem ita fit 
five partialiter five totaliter inverfum, ut latus 
AB cadat intra latus AD^ valet haec acquatio: 

C« p^* ( cft ~ ) - r /m, cc) T(f' - d^fin. /3^') = r i /«.t^ 

cos- (^-adfn, (icos\u--^) , confequeuter aequa- 
tio generalis iii hoc cafu pro omm tiapezio 

cft hujui.modi : (a fm. (c6 -vl/) — c fm. cc) 
( - d^fm. /3^) = c i a coj-, ^ + ad fm, /3 

PfoWmfl XXXI. 

439. In figura quadrilatera propofita 
^J5CZ>inter haecfex: iatus ABtza, CD-=:d, XXXl 
angulum /7 = (p, ACB^oc^ ACD:z(^; 

acquationem invenirc 

Sohitio. 

Cum ut per anteccdentia C 



ym. (/3+<p) 

et fn, B /171. (cc+B+0+4d in triangulo fini- 
ftro pervenio ftatim ad hanc analogiam /1 B: 
Jin.ACB::zAC:fn.By h, e. fymbolis fubftitutis 

o; jf/i. « =z— ^L— ^ fm. (a+/3+<p+^P) et 

(/3+*p) 

confequenter ad hanc aequationem : d fm, o& 

T 5 Corolt. 

( 
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Coroll, 1, 

§. 440. Ex Iiac Qcquatione fiatim in tpfos 
oculos incurrit elTe : 

h\.m AB-a- ^ ^ — ^ et 

latus DC-d J'''' ^^^^^ (^+^+^+^^ 
ad angulum ^ obtinendum erit : 
//'^. («+p+(P+\p) c: — j — -7rrT\ conlequea 



ter \p = ang,fn. 



afm, (/3+4/) 



cc 



a fin. (/3+<p) 
Verum finus a fe invrcem feparando alia folutio 
obtinetur; nam facfla feparatione et pofito ad 
abbreviandum Jin.w^ h,Jin,<p-k,Jin. (/3+^)=:'«* 
fn.^cc-^ B+(p):::p, ct cGy.{oc-\'R-\-(p)=q> fm.y\j^x^ 
cos.-^ziY^ii-x^), erit fada transpofitione haec 
aequatio abbreviata : d h k + a m q x a m p 
f^li-^x^) cx qua operatione ad finem perdud^ 
obtinetur haec aequatio quadratica afFeAa : 

^dhkq+pri a^m^-^d^^h^k^ , , 



a m 



CoroU, //, 

§. 441. Pro angulo AC B obtincndo ha« 

betur haec aequatio : 

— a fin. (/3 + ®) Rn. (/3 + (p + \L) 

iana. £^=-7 ' — — 

dfxn.cp + aph^^ + Cp^cos^^ + ^P + ^) , 

veJ etiam haec: 



a tang, (/3+0+\^) 



a + dfru(pfec.{(^+(p-\-'^) cofec,{^+(p) 

Ad 
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Ad mgxAnmACD obtinendum aecjuationeni in 
hanc formam traasfundo: z d Jin. oc- fin. (p a 
cos, (o5 4. -v)/) ~ a cos, (ctf 4 + 2 /3 + 2 
unde hanc folutioncm confequor: 

- ^ zd /in.cc/tn.Q+ a cos,(cc^^di) -05-2(2- \i/ 

^-^mg.cos,—^ — ^ ^ • 

a 2 

Alia folutio obrinetur finiflro aequationis mem- 
bro i^ev Jtn, cos,Ql2-\-(p)'^ = i multipli- 

cato, ad aequationcm refpedu vuiguli (3 + (p ho- 
mogeneam reddendam, et pofito ad abbrevian- 
dum ^n, oc^^h^ pi. cp = /c , fm. ( + \|/) = 
f ox. (^» + \JL/) = jz , et ta7ig, (^0 + (p) - fic enim 
facT:a fcparatione , fubflitutione , transpofitione et 
divifione, prodit (an+dhk^t^ + amt^^^—dhk, ex 
qua opei'atione abfoiuta obtinetur, haec aequatio : 

- a m + yia^m^-A d h k (an+dhk) ) 

z{an + a h k) 
hinc ad angulum /3 + (p facilc defcenditur, unde 

fubtrado an^ulo dafo (p reJintjuitur quaqfitus /3. 



Scholion 7, 

442. Ah*a folutio haberetur, fi fini/lrum 
acquationis membrum per /^^/./B^^+fOj-.^^ multi- 
plicaretur, ad aequationem refpedu angnli /3 
homogeneam obtinendam , et Jin, /3 et cos. Q in 
dextro membro a caeteris feparantur, haec au^ 
tem, quia prolixior evadit , (ludio brevitatis 
omittitur. Quod fi vero finiflrum aequationis 
membrum non multiplicetur per (/3+^)^ + 
^"'«',(/3 + (p)^ maneant vero nomina finuum ad 
abbreviandum prius data, fitque Jin. (/3f(p) 
cos.(^(B+<p)-ir (^i-^x^):^ adhaiic aequationeiiv 

quadva» 
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quadratlcam , (^uplici figno radicall affeclam, 
priore complicatiorem pervenio : 

TCa 7w^-2 dhk n+mT^a^m^^-^d h k (d h k+a «))) 

PC=. — 7 ■ 

i 

Coroll. IIL 

§• 443- 1*^0 inveniendo angulo fit ad ab- 
breviandum Jin, ooz:h^Jhh(^z:m, ftn, (c:tf+/S+\I/)=;^, 
fm. («+2/3 + '4;)=:r, — cos. ((»+2/3 + \^) = J", 
Jin. <p zi fada fubftitutione et omni ope- 
ratione abfoluta , ad hanc aequationem quarti 
gradus pervenitur : ' x^^- zdhs x^+ {d^h^+zmjjs-r^) 

~a ^ 

-{-^dh mp X + ii^p^ 

, 0. 

a ^ 

SchoUon IL 

§. 444, Inter fex cafus qul aequatione conti- 
nentur; duo funt Tetragonometriae proprii, qut 
obtinent, quando ex angulis Z> vel .^CZ) inve- 
niendis figura conflruenda proponitur, et in Geo- 
metria pracSica fuppeditant duo problemata iiova, 
utilia et fatis eiegantia. Caeteri cafus quatuor, 
«trique mctliodo ct trigonometricae et tetrago- 
nometricae fubfunt. Verum folutiones pro late- 
ribus tetragonometricae , vulgaribus trigonome- 
tricis vix cedunt, nec pro angulis et ACB^ 
datae trigonometricis muitum poft ponendac. 

CorotL IV. 

§• 445- anguli A ct D fimul fumti fint 
aequaies duobus redis, ut prodeat trapezium 

paral- 
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parallelarum bafium AB, DC^ aequatio pro 
latere A B m hanc mutatur : ^ 

^ — , et pro latcrc 

>. (« + i3) /in, {li + <p ^ 

JL/ C = » = 5 aequatio 

Jin. 00 fn, (p 

pro angulo A C B in hanc mutatur : 

tang.u. «>-/3>-(/3 + (P) 



d fm, (p — a cos. /3 fm. (/3 + <p) 
a tang, /3 

. Pro 



d fn. (p fec. j2 cos. fec, + — a 
angulo ACD aequatio prior in hanc mutatur: 

^zKRiuoo fin,0 - a cor, (oc4-(p) -oo-d) 

^-^ang.cos. — ^ > T^. — Z 

a ^ z 

at aequationis poflerioris forma extenia invariata 
manet. Si anguli D ct C, fimul fumti duobus 

redis aequaies ponantur, ut prodeat trapezium 
parallelarum bafium AD^ BC; acquatio pro 

latere AB in Iianc abit : fin, oc fnu 0, \L = a 

fm. 

ct pro latere DC^^dz:-^ ct confequenter 

pro angulo A fit, ^^z^ang.Jin,— — ex aequa- 

tione quadratica pro angulo A data idem elici- 

tur. Quod fi anguii diagonaliter oppofiti A ct 

C ponantur Jfimui fumti aequales duobus redis, 

^*^prodeat trapezium circuio infcriptibile, Iiabe- 

#11», . - d fin. ctf 

tur pro latcrc AB^azz — , et iaterfi 

^ DC 
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DC^dzi'^ — — et hinc elicitur pro ob» 

tineiide angulo D^ (pz::ang.Jtn.-'^ y3. 

Coro//. F". 

§. 446. Si angulus A fit recSus vel etiam 
tribus redis aequalis, cadente vertice A fupra 
diagonalem .5Z) et trapezio inverfo prodeunte; 

ZLdfm.ajiii.ih 
habeturpro latere^jS,fi=:-— ^^; ^,—^ — : 

ct pro latere C-D, 7 > 

pro angulo A c B habetur: 

llafin. C/3+^) ^o.r. (/3+(p) 

^flw^. « =:-^- — r-^ -r^ vel etiam 

^ dfi}i.(p:^afm.(fi+(pf 

tanS. £6= ' ■ — : ~ — — y 

fii /in, <p cofec.{B+(p) + n fn. (/3 + (p) 
pro angulo ACD-, fit ex priori aequatione: 

llzd /in.cc/tn.04-afin,cc> — oc — 20 

/3 = 4: ang.JiuA—^ -^-^ ^ 

a z 

fcd in altera aequatione quadratlca fit «j=+fox.ctf, 

■n^^.fn.cc~+h, et acquatio in hanc paululum 

'T.am'^ f^^d^-ni^^-^dh^k {dkZLa)^ 

mutatur: tzz-^ 7- , , , „ 7 • 

zh\dkj^a) 

Dcnique in aequatione pro angulo fit, 
j3 = + foj-. + /3), + ^^OT. (oj + 2 /3)» 

j" + («s+ 2 /3), quare aequatio quoad 
fignum^ terniini fecundi mutatur lioc modo : 
x"^ — z d h s + (d^ h'-^ + 2 m p s — r^) 



+ 2d h mp X +mp^^ 0. 

a CorolU 
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CorolL VL 

§. 447. Si ponatur angulus D re<5us vel 
etiam tribus recHs acqualis , cadcnte vertice U 
ad fiairtram diagonalis et trapc::io inverfo pro- 
deunte, expreflio pro Jatere AB in lianc abit: 

a= ~ et pro iatere DC 

cos. /3 cos, (cc+fi+^y) 

a cos. /3 cos, (cc + /3 + \L') , . 

«= , pro anorulo-^f * 

aequatio prior in lianc mutatur : 

\L = ann. cos, — ied in po» 

^ ^ acos.fi ^ 

fteriore (juadratica fit, ^ = + m = + f oj". 

/? r: i fox. (oc-f/B), 9 = + (oJ + /3)^ quac 

igitur in hanc paululum immutatur : 

. Vcrum aequatio 

pro angulo ACB in hanc abif : 

tang. oc ~- 



a cos. $ //>/. + l^: d 

a 



a taug, + + d /ec. ^ fec. (/3 + ^//)' 
aec][uatio pro angulo ACD in hanc transformatur: 

a 2 

« 

fed in aitcra aequatione quadratica fit, i = i^ 
"^uae in hanc pauluium immutatur : 
tot /3 „^Jjf + r(flV-4fl?A (dh±an)) 



z (an+dh) 



CorolL 



in tertio, 
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CorolL FIL 

448« Quod fi angulus C fit rcdus vel 
etiam aequalis tribus retJlis, cadente infra 
diagonaiem jSZ?, et trapezio inverfo prodeunte, 
aequatio pro latere A B-^ hi hanc mutatur : 
I|I d Jhu oc, Jin. (p cos.{^fin.(p 

Z d fm, cc ftn. (p , r i a 

t= — ' — m uno caiuctf, altero /3 

cos, {(p-oc) cos. 

eliminato, conkqueiiter CD fic in primo cafu 

J^-a fin, (B+(P) cos. . r j r 

d=: — — ^ , m lecundo calu, 

f n. oc Jhh <p 

+ ^fm. (/3 + <p) cos. ((p+yp) 
^ et 

cos, (6 Jin. (p 

^ Xacos.((p~c^)cos,(0 + '4/) . 
dzi— ^ , hmc lequitur 

fin. 06 fin. (p 

fore pro angulo A ex aequatione priore: 

d /tn. oc fm. (p 
•^Lzzan^, cos,- ■ — vei etiam 

+ d cos. /3 fin, 

%L = ang, cor. ~ 

+ d fn. cc fn.(p o i . 

t=zang.cos.-^ — <3. Sed m 

a cos. (0-oc) 

aequatlone quadratica fit, p i cos. 0^ 
j = +" fn, 0=~+ k, quae igitur in hanc paulu- 

±dhk^jLpria^m^-d^hH^) 

lum mutatur: ' • 

am 

Sed in aequatione quarti gradus pro anguloZ?,fit 
p=:+.cos.-^, r= + foj'(/3+-vj;), fz:z+,finX(i+0), 
quac igitur ^uoad figna paululum mutatur in 

fequcn- 
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fequentem :>c:^ +. zd h s •{•(d^h^ ~ zmp s — r*) 



+ zdhmpx + W2^j3^ 

=r=: 0. 



§. 449. Si anguJus ponatur afequalis duo- 
bus redis, Jateribus AD», AB in diagonvileni 
B D incidentibus ^ et trapezio iii trianguJuirt 
B C D abeunte, habetur pro lateris B D 
iegmento E B liaec aequatio : 

nt:^-! — ~ et hinc pro latereCZ). 

fin. c& fm. <p 
habetur haec t 

/aw^. 06=—: '^^r-rrrrz: r?r, — ^ "^^J etiam 

/fl^J^. = ' ♦ 

dfjL(pcofec. (/3 + ^)^""fl/ro/.(i3 + ^) 
aequatio prior pro anguJoy^CZ?in hanc mutatur: 

-zdlin. u /in,0 + acos,u ^cc-^ O 
/3 = ang. cos,^-^ T . Zl 

a 2 
et cum fit m 06=:- A> ct «:r-coj. c^, 

pofterior quadratlca fit : 

ahdlKld^h^-^^dhkcdkk-on)) 

. In aequa- 

2 (dhk-an) 

tione c]uarti gradus pro angulo D fit , p-=r-fn,{ocr\-fi)y 

frr-^w. (ofi + 2/3), / = + fOJ*. («+ 2^3) ? <]uae igi- 
quoad figna paululum in lianc mutatur: 
^^*- zdhsx^+{dVi^~-2mps^r^)x^-2dhmpx + 



0. 

U Caro/A 



3o6 



INTRODUCTIO Cap.VIIL 



CorolL IX. 

<5. 450. Si aiigulus C fit aeqiialis duobus 
redis, Jateiibus CB^CD in diagoijaJem BD inci- 
dentibus et trapezio in trianguJum BAD ab- 
eunte; aetjuatio pro latere A ti in Ivanc mutatur: 
djin.u fin.<p djin.(i Jin <p 



fm. {^+<p) fm. {(O+^l^) fin. (!i^(p) fiu. {<p+-^) 
dfin 05 fm. (p . n r -x 

Jin.((p-oc) Jin.((p+^) ^ ^ 

latini elizninatis, hinc prn htGrk BD fegmcnto 

afin.(0+(h)fin.((p+^L) , . 
£Z?habetur: d^^!—^^ ^^'^ '-^^^ vel etiam 

fn, oL fin, (p, 

^_pfi'^ (B+(p)f nXB'^ 0) fn. {( p-oc^Jin.{(p+yl^ ) 

fin. /3 Jin, <p /in, oc Jin. (p 

igirur pro anguJo j4 Rt : 
, ^ dfiji.oc fin. , . 

%fz:annJn. — ^ ■ • — © vel etiam 

^ ^-^ ajm.(fui.^+(p) ^ 

<i fin. /3 fvi. <p — (p 

'vl/ an^. fiii. — ~ — ^ ^ 

^ ^ ^ afin.{(i+(p) 

d fiii, cc fin, <p 

a fin. ((p-ot) 
aequatione quadratica fit, p =— q cos. (p, 
quae igitur in hanc perparum mutatur : 
k 

X = (dhqjrrici'nf'-^''h'^k^'))> vel etiam 

am 

dhkqXkr(a^m^~d^h^k^) ^ 

oc =: — . Deaique ia 

a m 

aequatione quarti gradas pro angulo D fit, 
p-=.-fm.^, f- + w. (/S+\i/), r=-/7/. (/S+\|/)* 
fprma ^ ero aequatioiiii- erit eadem cuiu ilJa coroL 
larii praecedentis. * " , . 



ang. Jtn. — -— — ^ — <p. bed in 
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SchoUon III^ 

§, 451. Per pofiuonem iti 0(^lavo corollario 
adliibitam, duo ad tnangula fpedantia problci-. 
mata nova folvuntur, quac obtinent quando an« 
guli D ECD quaeruntur; cuni in neutro 
cafu dentur, nec in triangulis partialibus ncc in 
totali nifi duo cum fegmento B E lateris B D Qt 
parte ECB anguli (7, caeteri tres cafus etiam 
nova quadam ratione folvuntur, licet nietliodis 
vuJgaribus trigonometdciii etiam expediantijr. 

Per pofitionem in coroll. IX. adhibitam, uni' 
eiis obtinetur cafus ad triangula fpedlans, qui noA 
iiifi Tetragonometrice folvitur, qui tum obtinet, 
quando anguius D quaeritur, five ad trianguium 
totalc ABD^ five ad partiale AED referatur, 

quia neque in partiaJibus, neque in totali dantui^ 
liifi duo cum fegmento jE-D Jateris BD; caeteri 
cafus iicet Tctra^onometricc folvantur, tameu* 

ctiam Trigonomctrice cxpcdiuntur. 



CorolL X. 

45a. Si anguli diagonaliter oppofiti A ct 
d fint duobus redis aequales, ut trapezium fit 
circulo infcriptibiJe, in aequatlone quarti gradus 
iitp — o, r=fin.^=:7n, et s—-cos,[i, confequen- 
ter aequatio ad gradum fecundum deprimitur^ 
fitque a^x^^ + ^arf/ux + a^?'^-o, ex qua 

^bfoluta operatione obtinetur haec aequatio valo* 
ribus refiitutis: 

a 
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quae etiam ex aequatione d 1- flatim 

elici potuijfTet in fine coroU, IV. 

Scholion IP^. 

§' 453' Quod fi latus AD cadat intra latu* 
jIB^ five trapezium fit partialiter five totaliter 
inverrum, valet haec aequatio : d fin.u fiu.(p~a 
fm^ifi + Cp) /in.{Qi'\-(p—^-oc'). Sin vero ia- 
tus A B cadat intra latus AD five trapezium fit 
partialiter five totalircr inverfum, valet haccaeqiia- 
tio : Jin, cc fn. (p =. a fm, ( ^+^) J^- ( 
qnare aequatio generaiiirmia pro omiii trapczio 
in hoc calu efi hujusmodi : d fn. cc f^* r tf 



CAPUT 
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C A P U T IX. 

Continens tria problemata tertiae clajfts 
^articularis ^ Jiib pojleriore pnncipali 

contentae. 

Problema XXXIL 

$. 454. In propofita figura quadrilatera 
ABCD, iiiter haec lex: latus RC~b, AD^c, 
mgulos A=z^\j, 5=A, iJ = ^, ACDzz(3, 
aetjuationem invenire 



Fig. 
XXXII. 



Sotiitio, 

Cum fit ex (§, 377.) A C 



c Jin, <p 



et 



Jin. CAB-~Jt7t.{(B+<p+yp)^ in triangulo fini- 

flro pervenio fiatim ad Jianc analogiam B C : 
fin, CABzzAC: Jm.B, h. e. fymbolis fubm. 

tutis £ : - y?;^, ( /3 + 9 + \^) zz-^^'-—- : Jin, A, liinc 
cmergit haec aequatio : b fin^ /3 fi^t,. K^-- c fin. <p 



§. 455. Ex 
oculos incurnt 

^tus BC=b^- 



CorolL I. 

hac aequationc flatim in ipfos 
efle : 

- c fin.. <p fin, (/3 + (p + \[/) 



latus AD^czz 



fin. /3 fin. A 

— b fm. /3 fin. A 



ct 



fin. q> fin. (^ 1- ^ + 

U 3 ct 



H 



1 
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ct pro angulo ACD ftatim habetur : 

piu A = — — \ \ — ~, et lunc angulus 

ipfe A = ang.fm, — — Z — ■. : — I-, conli- 

b /in. /3 

militer obtinetur angulus cum flt 

foh ( /3 + (P + u/) = e.t conlequenter 

cfin. <p ■ 

-bfoi.dfin.h, 

yL:zang.fin. — — ki — 0, 

^ ffoi. <p r 

Coroll. 11. 

456. Pro obtinendo angulo ACD ad 
hanc acquationem pervenio : 

— c fin,0/in.(0+df) 

AyFj^, A+c Jin>(p coj-. (cp+^l;) 
^ — c fon. (p tang. (^ + -vj!/) 

r fin, (p -^- b foi. A /i^f. (^ + ^^) 

— C /flW^. (^ + ^p) A 1 V . J 

= — ^ , . Ad obtinendum 

c + bfinh cojec. <p Jec. ((p+\p) 

angulum Z?aequationem in hancformam transfun- 

Ao: zb fin.X fin,(i+ c f 0J".(/3+\j>) = ^ '^0J'.(/3+\|y+2(p), 

hinc ad ipfos angulos defcendendo obtineo 

hanc aequationem ; 

z b fin. A fin. iS + c cos. (/3+4')- iS - -4; 

=5: flWj?. foA— ■ ^ ^ • 

' c z ^ 

t 

CorotL JIL 

§■ 4S7' Altera folutio obtinetur multipli- 
cando finiftrum aequationis jniembrum per 
^n^ (p^ + cos, (^ ^id aecjuationen» reljpedu an- 
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guli ^ homogeneam reddendam^ et brevitiitis 
gratia ponendo :y;'W,A = jS=:A,y5"2/.(/3+\{>)- 
toj*. + quare fadta feparatione, trans- 

pofitione^ lubditutione et divifione hahetur: 
(bfik+cn)x^-]'Cmx=:- bhk, ex qua operatioue 
abfoluta obtinerur iiacc aequatio : 

-cm^iKic^-m^-^blikfcn+bkk)) 
tmiii <5- •■ — " • 

Scholion /, 

§* 458. Sine hoc artificio alia folutjo licct 
operofior obtinetur. Sinus tantum a fe invlLem 
Jfepiirando, et pofitionibus ut prius fadlii»., fit 
Jin.(pzzx cos.(p=iY"Qj-x^)^ fadaque fubfii*. 
tutione et trauspofitioue habetur haec acquaiio 
abbreviata: bhk + rnx^ :^~cmx f {i-x^ j s ex 

qna operatione ad fincm pcrdutfla, obtinetur hacc 
aequatio quadratica : 

Ti^c m^-z bhkn± m y(cV-4 bhkihh k+c n))) 

SchoUon IL 

§• 45g. Tntcr fex cafus qui in aequatione con- 
tinentur, duo funt Tetrag.>nometriae pro^Tii, 
qui tunc obtinent, quando figura ex iuvcuiea- 
dii angulis iu triangulo dextro confiruenda pro* 
ponitur, qui cafu.s in Geomerria pradlica duo 
problcmata nova fatis pulchra et uttlia luppedi- 
tant. Ciietcn quatuor cafus utrique methodo et 
tetrjgoiioiiietricae ^t trigonometricac fubfunt, 
^^oruix^ taiiien foiutiones tetragonometricac» 

trigoaoinctricis parum aut nihil cedunt. 

U 4 Coroll 
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Cap.IX. 



Coroll. IV. 



§. 460. Si anguli A ct D fmt fimul fumti 
aequales dnobus redis, prodeunte trapezio pa- 
rallelarum bafium AB^ CD-, exprefTio pro la- 



tere BC\n hanc mutatur : 



c jin , (p 
fm.K 



fi 



1 vero 



anguli A et B fimul fumti fint aequales duobus 
redis, prodeunte trapezio parallelarum bafium 

AD-i BCj aequatio pro latcre BC, eJiminatoA, 

m hanc mutatur: b=. — - — ^ — ■s-J/ 

fn. (i fin. 

ro ch*minato habetur : 

c fn. (p fn. {[i + <p — A) 



vc 



Jin. /3 fn. \ 
- b fin, Q> fn. \|; 



hinc erit 



fin, cp /«. (/3 + <P + "^) 
b fin. fin, A 



, vel etiam 



^ . Pro ansulo ACD 

^>-<P/«-(/3+<p-A) ^ 

habetur, eliminato A» haec exprefllo : 
iang.fi^— — ~ — — z — . , -•> veJ etiam 



tang, (B = 



bJin.-i^-^-c Jiu.^pcos.^cp-^^p) 

— c tang. { <p + \// ) 



ae 



(juatio 



c + bjin. "^cofeccpf ;r. ( cp +\|;) ' 
angularis pro angulo D ia hanc mutatur, 
A eliminato: 

zbfin.-dj Rn. R + rox. (iS+\L) - /3 - - J/ 
(P^ i ang. cor.^^L—rJ—tLL Zj *1—L 

c z 
vcl ctiam, fi eliminetur •vj/? prodit haec altera: 

- z bfn. A fin ,0 + c coi-.^^-A) - /3 + A 

0= i a«g, coA ' • 

c z 

Si 
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Si vero anguli diagonalitcr oppofiti B et D fint 
aequales duobus redis, ut prodeat trapczium 
circulo infcriptibile , pro latere BC prodit haec 

aequatio: b=-:fM^+J^:,jj!tl^±tll} 

fin. )3 /?2./3 
anguio (p eliminato , et hinc habetur : 

latus AD:z c = -J- — — = 

Pro angulo ACD habetur haec expreflio, angu. 

t , I. . - — c /in. (Cb + yL) 
lo A. ehminato : tang. /3 == ~ — 

b -^- c cor. {(p + \p) 

vel etiam tans. Q = ^ ^^^^g- (<fi- j^) ^ 

autem (p eliminato habetur ; 

b — c cox. (\|/ — A) b/ec. (-vP-j^)- r 
denique pro angulo A habetur : 

-bfin,(i bfmS n 

-^^ang.fm, — ~ — ang. fm.^ /3 - A. 

c c 

CorolL V. 

§. 461. Si angulus A fit rcdus vel etiam 
aequalis tribus redis , ut -^^ cadat fupra diagona- 
lem JSD, et prodeat trapezium inverfum , 
^equatio pro latere B C in hanc mutatur : 

^ ^^—^ — ~ et hinc pro laterc 

Jin. /3 fn. A 

+bJin.^fm,K , „ 

^D^c^ / ^ ^ et pro angulo B 

cfm.(p cQs. ($ + (p) ^ ^ 

b Jin. 
U 5 ctiam 



I 



■ 



INTRODUCTIO Cap. 



ctiani pro nngulo A CD habetur hacc expreflio: 

tmigS=—, • = : — 

b/iii.K-cJiu.iJ)^ bJiu.X fcc q)cvji'c,(^-ctang.(p 

Deiifque pro angulo D habetur haec aequatio 
angulans: 

, 'Z. 2 b /in. X fiu, Q + c /Ifh /3 ■ — B 
-v^ = 4 ang. fiiu ~ 

c z 

Scd in aec)uatione quadratica coroIL III. fit: 
+ cos. ^ , 7i := Ijl /ii7, /3 = quae igitur 

in lianc paululum iinniutatur : 

T.cm. KCc^^m^-^bhk^Cbhllc)) 

\ 

r" 

CorolL FL 

463. Si angulus D flt redus vel etiam 
tribus re^flis aequalis, cadente vertice D sd finU 
flram diagonali.s y^C, et trapc/io inverfo pro- 
deynte, habet^/r pro Jat<?re ifC haec aequatio; 

^ , confequentcr pro latcre 

/iv. /3 Jln. A 

Au-c-:^ — ~ — - , nec non pro anpuio A 

cos. B+^) 

ZL.bJin.[i'in.'K 

^ =: ang. cos^ /3, pro anguio A CD 

c 

— c Jin, ^ ~ c 



habetur:/aw;^.«-— ; -^— — , — * 

^ b Jc!i.K - ///.\// b Jtn^ A iofec,^, - c 

denique pro angulo H habetur hacc exprcfUo: 
^ccos B + ^P) 
b Jm. 



CorotL 
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CQrolL VTL 

463, Si angulus B fit reftns vel etiam 
tribus redtis aequalis, c?idente vertice B ad dQX' 
tram dijigonaiis. A C, ct trapezio inverfo pro- 
deunte, Ivabetur pro latere BC 

^^T^._^^+JO ^^^^^^ 

'X b fiiu (l 
Hz^": ~ — — , pro angulo A^ 

X 6 /3 

W - (^ngjhu (z>~(p, pi'o angulo ^CD 



etiam 



c /in, (p 

habetur: tang.^z:^ — <- — Zl — iJllJll yei 

c fifL(p b 

to^. ^ = -^, ^^Z ^Z, et pro antjuloi? 

c-TbcQfec,(pJ^ec.{<P^^\j) 



Sed in aequatione quadratica fit, h^^i^ cjuae 
Jgitur in hanc paululum mutatur : 

tang,(p:=:^ — z: — L- i — ^ :j — li, 

2{C7l + bk') 

CorolL VIIL 

§. 464, Si angulus A ponatur ac(|uah"s duo* 
bus redis, laterihus AB, AD in diagonalcm 
BD cadentibus ct trapezio in triaiigulum B.CD 

zx\ r 1 ^ . cfin.q) /131. (3 + (B) 

*^euntefit: latus5C=^=-^^ — ^ — IZZjll^ et 

/w. ^ fin. A 

%mentu«, D£ lateris BD, c^lMt^ 

/m. <p _//•«. (/3+<p) 



I 
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pro angulo Bhabetur: Rn,K=- ^ — - et 

^ ^ bfxnS 

pro angulo ECD^ tang ^ - 



b Jtii. \~c Jin, (p cos. <p 



b Jin. A f&c. (p cofec. (p~c 

aequatio angularis : 

— zb fin.K fm. + c cos. — 
(p n -i: ang, cos^ ■ ■ — ^ 

C 2 

fcd in aequatione quadratica fit, fn,Q^—~ky 
«=:-fOj*./3, quae igitur in hanc pauluJum inutatur: 

ck ±_T (^c^k^- ^bhkibhk-cn')^ 

iang, (p = z^bhk^-cn) * 

SchoUon IIL 

465. Pofitione in hoc corollario adhibita, 
folvirur ununi ad triangula fpedlans problema, 
quod Trigonometrice vel aliis merhodis vix fol- 
vitur, et tunc obtinet quando angulus Z? quaeri- 
tur, n-jm iu triangulo totah' non dautur nifi duo, 
fciHcet Jatus tfC et angulus nec in partiali. 
bus triangulis dantur nifi duo. Caeteri cafus 
licet Tetragonometrice folvaatur, taaiea etiam 
tngoaometrice expediuntqr. 

SchoHon IV. ' 

§. 466. Si latus AD cadat intra latus AB^ 
five trapezium fit partialiter five totaliter invern 
fum, erit aequatio: b fin^ /3 fm. K~c Jin. 

(5 + <p-\ip). Si vero latus A li cadat intra 
latus AD fivetrapezium fit partialiter five tota- 

liter 



■ 



JN TETRAGONOMETRIAM. 317 

liter inverfuni, erit aequatio: bJin,K fin*^^cjin,(p 
(/B+^pf^l^)» confequenter eft aequatio gcne- 
ralis : b fm. Kfn. ^-^Ll^cjin.^p ph (;3+iP+*v^)- 

Probletna XXXIII. 

467. Tn figura quadrilatera propofita 
ABCD, inter Iiaec fex: latus AB^a, AD=c, XXXIir. 
BC^b, angulum A^^\^, ACDz:^, D^<p; 

ac(^uacioueLn invenire 

Solutio. 

Cum fit per antecedentia A C=:-^^~^ ct 

C A B^z-^ €os.(B+<p+yp)^ erit ab aiigulo 
B m A C pcrpendiculo deniilTo fegmentum 
A b zz-^a coJ*. {(^+<p+'^)') et confequenter per 
(EucL !!. II.) ad hanc aequationem pervenio: 

a^+c^ Itn^ zac fin. <p cos. (jS-f-cp+rL) 

Jr:=: — f- T— ^ adeo- 

que habetur: fm.(i'-aYin.li^ + cym.(pH^2ac 
Jin,flfm.(p cos.{(i+q)+'^), Q^E. L 

CorolL I. 

$• 4^8- Ex hac aequatione ftatlm obtinctur 

. „ ^ ^ T^Ca^ /tn, (i^+ zac fin. /3 

latus 5C, cumfit: b=. ^ ^ T 

/«. /3 

■ — vel etiam hacc 

altera forte commodior ad calculandum et con- 

+ + q //■ ^ mr. + (p + jO)^. 

fn. /3 Lattts 



318 



INTRODUCTIO Cap.IX. 



betur : a = 



Latus autem AB per hanc aequationcm La- 

fM. (p cos. c/3+<p+4^) ± - yc^^ 

fu. /3 

fm. /3^-c^/?«.(P>- (^+<P+^|/) j^j^, 

— ^ 

4: r ( - a ^/?K.(|3 + + ^j/f )) 

Jin. <p 

Coroll. II. 

§. 469. Ad invenicndum angulum A C Dmvl' 
dplico terminum fm.Cp^ per /3'' + fOJ-. /3" = », 
ut aequatio refpcdu anguJi /3 fiat liomogenea, 
et facfta finuum feparatione, transpofitione et 
divifione habetur haec aequatio: (^^"^*"'^^ 
fin. (p^' + 2 c /». fm. ((p + v|/) ) ^«"^- P 
— zacfm.(p cos. ( ^ + ) /3 = c^f"- «^'^ ex 
qua operatione abfoluta, obtinetur haec aequatio : 

tang. /3 = 

cfn.cpQa cos.C( p^y\^)±r{y"-icfm.q)-afn.C p+A^) ) )) 

b^-a^-efii. (p'-+2ac fn. (p fn. fip + "4/^ 
Ad angulum D obtinendum, multiplico finifirum 
aequationis membrum per fn. (p^ + cos. (p^ ad 
aequationem refpec^u anguli (p homogeneam 
faciendam et fac^a feparatione transpofitione et 
divifione pervenio ad hanc aequationem ((i^-fl^) 

^zac fm.[i ^OJ". (/3+^|/) /flf^- <?=- -«')/»• /3% 
ex qua opcratione ad finem perdudla obtmetur 

haec acquatio : tang. (p = o r n 

ac co/.(/3+<p)+r(iV-^«^(^^^ 

~ \b^-a^)f iK^-t'-+ 2 ci cf n. ^f n. (/3+v}/) ^chol 
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SchoHon 1, 

$. 470. Poterant vero etiam fine hoc artl. 
Jico obtincn fok,tic,nes per aequationeni qnadra- 
ticam b.i,- extradlani, five aec]uatioi,em quarti 
gradus, terminis dimenfionum imparium defi- 
cicutibus, fic autem aequationes operofiores et 
praxin inimus aptae prodii/Tent, quarum idcirco 
fcvoiutionem fludio brevitatis omitto. 

Corotl. III. 
$• 471, Ad obtinendum angulum A fit 

* o^. C /3 + (p + v|, ) - J - )t _-&j^Jn_^ 

2ac/in.(ijin.(7) 
«t coiilequenter ipfe angulus 

2.acfm,{ijhu(p ^ " 

Scholion II^ 

§• 472. Siangulaslateris^^cumdiaponali 
r T";' ^'^'^^^^' ^^^^^^ ^^^"^^i^o ri vero 

."t obtufus erit, 

^ 2 1 c fn. fin. ■cp - - <P' 

Vcrum eti.m altera folutio habcretur, finus a fc 
y^v.cem feparando, quae, cum, operofior fit eb 
U.t.ovuigaris trigcnometrica huic tetragonome- 
'^«e praefcrenda, eam ftudio brevitatis omitto. 

f 

Scholion III 

auo luiit Tetragonometriae pro- 

pdi, 
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prii, qui tunc obtinent, quando gx latere j^D 
vcl anguio D invenicndo figura conftruenda 
proponitur, et in Geometria pradica duo pro- 
blemata fuppcditant, latis utilia juxta et pulchra^ 
Caeteri cjuatuor cafus utrique methodo et trigo- 
nometricae et tetragonomctricac fubfunt, quo- 
rum folutiones dedi, quia ex aequatione haud 
difEculter fcquuntur, et fohitionibus vulgaribu* 
tri^onometricis haud ita muitum cedunt. 



CorolL Iir. 

§• 474, Si anguli A et D ponantur fimul 
fumti duobus redis aequales, ut prodcat trape- 
zium paralJeJarum bafium y^-B, C-D, aequatio 
pro larere B C in hanc mutatur : 

verum aequatio pro Jatere j^B in ]ianc transfor- 
inatur: a=:± ftn. (p cot. fi + Tib^- fin. 
ct pro Jatere A D fit : 

/w. /3 ( ± fl cos. ^±r(b^—a^ ftn. /3") ) 
c ~ . — t 

pro angulo A C D fit : 

innMS=i- — — ' 



CorolL V. 

§• 475, Si angulus A ponatur retflus vcl 

ctiam tribus redis aequaiis, cadente vertice A 

fupra diagonalem E I?, et trapezio inverfo pro- 

dcunte, 



f 
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deunte, aequatio pro Jatere B C in hanc mutatur: 

r C «7/«- cos. (l3-\-(pf+(cfn.(pj;:aJin.l2 
b c — — ^ 

— ^ et pro latere AB habetur: 

fin. 



Jt tL /3 

■ T-7r pro Jatere AD 

fin. ^ 

/iih (p 

pro angulo ^CZ) tang. /3 = 
c/n. ^ ( 4: a fm, (p + ?^(Z>'' -icputpl^a cos. )* ) 

i'"^ — fl^- c^ym. (p^ ^zac fm, (p cos, (p 

I)eniqoe pro anguJo Z? hahecur haec expreflio: 
tang, <p ~ 

^/»./3C+^r>;./3 ±r(^^c ^--(^^-flV7z.g+nccoj/3)^)) 

(6^ - a^) /m. (^'^-c^±zacfm.(^cos.'li * 

Coroll. VI 
§• 476. Si angulus fit redus vel etlam 

aequalis tribus redis , cadcnte vertice D ad fini- 
flram diagoualis A C, et trapezio inverfo pro- 
<^eunte, aequatio pro latere iJC in lianc mutatur: 

^ pro latere AB 

>. /3 

X et 



1 
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tang. 



et pro latere ^ D 

C ^ — ■ 

fin, <p 
Pro aiigulo J C D 

:r, R= 1.-^ i Z—i 

}} —a^ — c^'{'2accos,'^ 

Denique pro angulo A 

1^ = ang.fm. — ^ (6. 

^ Zac Jpt-p 

CorolL VIL 

§. 477. Si angulus ACD fit rcdus, aequa* 
tio pro latere BC in hanc mutatur : 
,b-r(^ce- cos. ((p+\l^f +icjin-(p'+a fui. T) 
Pro latere AD habetur: 

c • 

jin, (p 

Pro laterc AB habetur: 

a=:±fn,(p/n.((p + -^)±r'(^b'^'-a^ cos. ((p+ypf ), 

pro aiigulo D 

- a c /iiL^L + r (/'^r^" (b^ -a^+ac cosM^) 

^ ^ b^'-a''-c''+ zac cos.-^ 

Pro angulo 

. cyu. + - 

^ zacfm.Cp ^ 

Coroll. FJII. 

478. Si angulus A fit aequah's duo- 
bus redii>, Jateribus B A D 'm diagona- 
lem. BU^ incidentibus et trape/io in trian- 
igulum BC D abeuute fit pro laterc B C 
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Jin. 12 

%mento B E, a g=- ^ /^-rv^; — 

- — i — d -1 — I-i Z.~jl et pro 

/». /3 ^ 

fegmento £»^:,.=^l^:^i^±^^_^ 

r(^'- «'A".(/3+^)^)) ^ , 

— ^ -I^ — — etproangulo ACD 

cfin.(pQ-aco^. 
^ng. /3 - - _ _ ( 2 + f ) c fm. cp^ ■ 

, ^ fi"- /3 (-ac cos. /3 +. 

et pro ongulo D tang. <p — ^ 

r{b^c^~a?^~cr^ cic)yhL / 3^)) 

Schotion IV, 

§• 479' P^^" pofitionem folvuntur duo 
probleinata ad triaugfciJa Jpedantia , quorum 
prius aliis methodfs vix folvitur^ et tum obti- 
»iet, cpaeratur angulus D^ alterum fi liuea 
-D. In neutro enim partialium dantuv nifi 
^uo, nec in totali dantur nifi duo , Jatus BC ct 
^"gulus oppofitus, in cafu pofteriori, una cum 
^?guIo partiali E C D ot fegmento BE, in 
priori cafu datur idcm latus, idem angulus par- 
twlis et fegmentum BE. ^ , 

X 2 Sf/io/. 



1 
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SchoHon. y, 

§. 480. Si Jatus AD cadat intra iatus AB^ 
quomodocunque trapezium fit invcrfum, valet 
haec aecjuatio : b^^Jin. (S^= a^Jiu, /3^ + c^^Jin. (ff + 
2ac fin. /3 fin. (p cof, (/3+<p)~\|/). Si vero latus 
ji B cadat intra Jatus AD-» quomodocunquc tra-* 
pezium fit inverfum, valct aequatio fupra data, et 
confequenter generaJis- aequatio el\ iuijusmodi: 
b^/in.k^^a'/m, (i^+c^/in. (p" ±,2acfm.(i fm.q^ 
€0s. ((i + (p±-^). 

Problema XXXIV. 

Fig' §• 481. Tn figuraquadrilatera propofitay^^CD, 
XXXIV. iflter haec fex: Jatus ABzza, ADz:c^ etaiigulot 
^=-v|/, Bzzh, D^(p, ACDz.(i; acquatio* 
nem invenirc 

Sotutio, 

c fi^^ 

Cum fit per antecedentia diaeonalisy^Cr:— — 

Ct fiiT, ACB=- ftn, (/3+A+<PH-\(y) , in triangulo 
flnifiro fiatim pervenio ad hanc anaJogiam : 

AB: fm.ACB^AC: fin.B, h. e. fymboiis 

fubfiitutis: a:--/w.(^-fA+<2i+\^)=^^^: fin, A» 

p u (6 

ct confcquenter, a fm. /3 /n, \ =— c fin, (^ 
fin. ()3+A+^+%|;), Q^E. L 

Coroll. 1. 

§. 483. Ex hac aequatione natiin habcntur 
1 . r -cJin.(piin.r^^K + + ^h) 

/w. /3 //i. A 

nec 



i 
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iiec non c = 



a Rn, Q) fin. \ 



^ — — flatitn 
Jm,q) fiiu (/3+A+<p + \//) 

ctiam obtinetur axigulus cum enim fit: 

/. ^ IX — a fm. H fuL A 



defcendendo ad angulos erit : 
i}> = aJig^Jin, — ,■: /3 



c Jln, (p 



c Ihi. (p 

Altera folutto obtinetur feparando finus et bre- 
vitatis gratia ponendo : Jiu.K=h, fin. (i =. 

fin, cp-m, fiii. (A+/3+(py co^. (A+/3+<?)) = 
Jin,y^-Xy cos.-^—Y' {i—x^ ) fic enini fad^a fe- 
paratione, fubllitutione et transpofitione, habe- 
turhaec aeqnatio: ahk-\^cmqxzi~cmp}^(j~x^) 
Cx qua operatione abfoluta obtinetnr haec aequa# 
— fl;U±/-)r(c*m^"a^A^A'*) ^ , 

= jm. Tj/. 



tio: X :=. 



c m 



CorolL IL 

§. 483, Pro angulo /?obtinendo habetur haec 
tequatio : tang. A = v r ^-r r ^ 



a ya w.j3 + c fi^L^p tOj'.()3+^+\^) 
▼el ctiam haec : 

f>i <p + ayw,/3/<^f.(jS+^+^|/) 

ter pro obtinendo angulo ACV h^betur haec plane 
r r> — c Rn, <b fm. (A+<B+\p) 

• a Jin, X+c Jm. <p cos, (A+(p+\I/) 
etiam haec : 

c Jin, (p fang. (A+cp+^vp) 



tang.a^ 



<^/m, + ^/i. A /^f (A+^+\p) 

X 3 Coro//, 
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CorolL IIL 

$. 484. Pro angulo D obtinendo, trans- 
fundo aequationem in Iianc formam: za Jin, /3 
fm. X + c cos. { (2 + -^')~c cos,( A + 2 (p + '^)^ 
uade) flatim confequor hanc folutionem : 

' , 2a/in,l^/tu.\+c co.c(/3-f-A4-\^) -/B-A-xl/ 
(P^iang. cQs.— 

C 2 

altera folutio obtinetur multiplicando fniiflrum 
^equationis membrum per /in. (p^ + cos, ^% ad 
aequationem refpeclu anguli (p liomogeneam red- 
dendam, et brevitatis gratia ponendo, fw, A = K 
fn.^-k^ fin. (/3+A+tJ/) = m , cos. (/3 +A+4^) ::: w, 
tang.cp^t^ quarc fepiirando , trausponendo, di- 
videndo et fubflituendo habetur, \a h k + c n) 
t^+cmt^-^ahk^ unde operatione abfuluta ha-» 
betur haec aequatio : 

—CM+,T'{c^m'^ — 4ahk(cn+ahk) 

f z: . = tang. (Z>, 

zi^cn-^-ahk) 

. . Schotion /. 

§. 485. Si ad abbreviandum ponatur Ut prius 
Ct praeterea fm. (p-x^ cos, (p^r / -jc^) ; fine 
hoc artificio obtinetur folutio per aequationem 
quadraticam, figno radicali dupJici adfedam, 
jfive pcr aequationem quarti gradus, terminis 
imparium dimenfionum exulantibus, nam fepa- 
rando , fubftituendo et transponendo , habetur 

haec aequatio abbreviata : ahk + cnx^n-c m X 
T^ii-x^), ex qua operatione abfoJuta, obti- 
netur haec aequatio : 

r^^f ahkn±m Tric^m^^-^^ahk ( cn+ahk ))) 

rc 

SchoL 
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Scholion 11. 

§, 486. Intcr fex cafus in aequatione conten- 
tos non uifi duo funt Tctragonometriae propi ii, 
qui tunc obtinent, quando figuraex mventione an* 
gulorum in dextro triangulo confiruenda propo- 
nitur, et in Geomctria pracftica conftituunt duo 
problemata nova, utilia et fatis elegantia, cae- 
teri quatuor cafus utrique methodo et tetrago- 
nometricae ct trigonom ^tricae fubfunt. So- 
lutiones vero tetragoaometricae trigonouic- 
tricis vix cedunt. 

CorolL ir. 

§. 487« Si anguli A Gt D ponantur fimul 
fumti aequales duobus redis, prod<Minte fic trat- 
pezio parallelarum bafium AB, DC^ aequatiopro 

iatere AB^ la hanc abit: a=— ^ — » 

ctlatere.r^D,f=: 1-:^ , pro ansub 

.7, I , c Fin. Q ful H 

xs habetur: tang. A = ;! x 

a Jin. /3 — c fin, <f) cos. /5 

cfm. <p tang. /3 > ■ 1 • 

vcl etiam deniquc 

a tang. (6 — c fin, <p 

c tnnn^. j3 

Tang", A ~ — pro angulo ACD 

a tang. /3 cofec. (p — c 

nabetur: tang.^=~~ — ^J- vel etiata 

a/tn. K — c fin,q) cos.K 

inng^B ^ c/t7i.(p ta ng.K c tang. ^ 

a tang. K — c fin. (p a tang. K cofec. (p-e 

X 4 Cmoll. 
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CorolL V. 

$. 488« Si nnguli B et fint fimul fumti 
aequales duobus redis, prodeunte trapezio pa- 
raiJeiarum bafium BCy AD, aequatio pro Jatere 

AB JH hanc mutatur: — L^I-lZ-r 

pro latere fit: r= r pro an* 

, f/«.<p/;2.(/3+<p) ^ 

gulo ACDx tang.[?i - ' ^ 



a A — c Jiiu (p cos, (p 

c tang. (h I 

Pro angulo D 



a Jin, A foc. (p cofec. (p — c 

^2 a fm. /3 fin. A + r tos. /3 — /3 



Sed in aequatione quadratica fit, w =- et 
p^-cos,!^-, quae igitur in hancpaululum immuta- 

ck±_'r(c^k^-4ahk(ahk+:.c?i)) 

tur: /= ; ■ 

2 (^alik-cn) 

CorolL VI. 

§. 489- Si anguJi diagonaJiter oppofiti B et 
Z), fmt aequales duobus redtis, prodeunte trape- 
710 circulo infcriptibiJe, pro Jatere habetur 

haec expreffio : — -r — conlequenter 

^ /«./3 ^ 

fed in aequatione quadratica fit, h-r.m^ p =-'^, 
j ci-^cox.^^ confe^uen,ter ae^juatiq in hanc mu- 

tatur : 



j 
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I 

k 

tatur: (a q ±,Y'ic^-a^k'^)^, denique 

c 

pro angulo ACD habetur : tang. (5 = 
c ta7ig^ \^ 



fl — t COS, \|/ 



fl y^f. \jy — c 

CorotL VIL 



490. Si angulus A fit redus vel etiam 
tribus redis aequalis^ cadente vertice A fupra 

diagonalem BD^ et trapezio inverfo prodeunte» 

habetur pro latere A B haec exprcflio : 

+ c Jin. <p cos. ( /3H-A+<p) , 
a = \. pro latcre^iJ haec 

Zpafin.B fin, A 

g=: ■ ^ . Pro aneulo B habcturr 

fm. (p cos. (/3-1- A+^) 

/fl7ig. A ■ ^ — A r vel etiam 

a fiih (6 47 c fin. <p fin, {(6-\-(p) 



c fii. (p /111. ( + (p -i- a fin. /3 
c Jfii. (p 



Fro 



c/n.(p tang. (0+(p) 47 n /n. /3/ec.(/3+£p)" 

angulo^CA tang. (i=-li^^'^±^ 

c fin. (p fn, (A+9+ a fin, A 

vei etiam. 



tang, ^ = _ 

c <p ^awg. (A+cp) + a fin. A /fic. (A+^) 

deni^ue pro angulo Z?, erit aequatio augularis 

c z 

X 5 ^icd 
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Sed in aequafione cjuadratica fit, mt^+w.^/B+A) 
n=:ip//k (^S+Aj-. quae igitur in hanc paululnm 

mutatur: tz:-^ — . • 

CorolL VIIL 

49t. Si angulus Z) fit redus vel etJam 
aequalis duobus redris, cadente verticeD ad fiui- 
flram diagonalis A C, et trapezio inverfo pro- 

, n 1 ^ 71 - ^ ^^^^ \|/) 
deunte, iit pro latere A B a^zzz ^ 

^ fm. /3 fm. A 

ct latere AD^ — Pro aneulo A 

cos. (/3+A+\|/) ^ 

aequatio angulans : -^^zang. cos, — ^ /3-A; 

c 

Sed in aequatione quadratica erit, - it ^ 
j7= + fox.(A+/3), 2'=+/nz.(A+/3), quaeigiturin 

, , ahkqJ^pric^-aVi^k^-X 

haacpaululum mutatur: 1 

, -rf^T.(/3 + x|/) 
pro angulo B fit, tan^. A=- ^ — -^; — r- 

?el etiam/flMg*. A = 



fl! y?//./3 /^'^•(/3+vp)~c ^ayjg.^/S+^l;) 

denique pro angulo A C D 

^^ccos, (x + \|/) 

tang. li == r :^ nr"- 

' a fm. A — f /y^. (A + Tj/) 
— f 



Coro//. 
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CorolL IX. 

' §, 492. Si angulus B fit rcdlus vel ctiam 
tribus rcdtis aec^ualis , cadeiite B ad dextram 
diagonalis AC^ et trapezio iaverfo prodeuiite, 
pro latere A B habetur hacc expreilio : 

— c fm. (p cos. (/3+<p+\[>) 
- ^ pro latere /ixJ 



fin. /3 



* ^/^^ — — r-9 pro ansulo Rt aequa 

^ f 0/. (/3+^+4/) ^ ^ ^ 

tio angulans : \p = o??^, coj". — ^ /3 

fed in aequatione quadratica fit, = jt./, 

^ fox. + (7 = HF/?z. (/3 + ^), ^pae 
igitur in hanc paululum mutatur ; 

a k q + p r(cSH^— fi^^) , , 
X r= ^ T ■ V , 

c m J ^ 



Pro angulo A CD habetur haec aecjuatio : 

c fm. (p fin. + ^f/) + ^ 

c 



deni(jue pro angulo V habetur : 



^-icingfm. 



-zafm.^-^-cfn. (/3+'4>) 



In aequatione quadratica autcm fit , A t==: +. 
»^ + cos. (/3 + 4^), « + ftn. (^ + 
prodeinde aequatio in hanc^ abit : 

cm + Y^(c^nf' — 4ak (ak — cn)) 




z{ak — cn) 



CorotK 
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i 

CorolL X 

§, 49^. Si angulus j4 fit acqualis duobuls 
recSis , lateribus 5 , -^^ JO iu diagonalem 
£ D incidentibus , et trape/.io in triangulum 
abeuntc , fit pro latere AB^ 

a= ^ ^*^ — r-- Jiuic pro laterc A D. 

ftn. a fiu. A ^ 

, pro angulo .5, 



fnh(p fiiu (/3 + A + 

c /w. (p ftn. {(i + cp) 

tang. A -- r- vel 

n /3 — c Jin, (p cos. ( /3 + ) 

ctiam iiaec tafzg, A== — >^ — 

a fin.[6 fec.{[i+(p)coJec^(p - e 

pro angulo ACD 

c /in,(p /tn.(X + (p) 
tang. (6= ^ 



Ji.t, A — <^ /w. (p cos, (A + <p) 

ctang. (A+<p) , . 

~ ^-^— , denique pro 

a /in, A fec. (A + <p) foy^r. (p - c 

angulo D, habetur haec aequatio angularis : 

- 2 fl pt. A /«./3 + c cos. (/3+A) - /3 -A 



(pzz^ang.cos, 



SchoHon IIL 



§, 494. Hac pofitione ultiml Corollarii 
folvuntur duo problemata ad triaiiguJa fpedan- 
tia , (l»>orum prius aliis methodis non folvi- 
tur, quod tunc obtinet fi angulus D\ altcrum, 
fi ED fegmentum latcris B U cjuacratur, nam 
4U triangulis partialibus noa dantur nifi duo. 



ncc 
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aec in tot^^H nifi duo, et in uno cafu angulus 
partialis JECZ). lu akero cafu etiam duo, fegmen- 
tum BE et idem angulos partialis. Cacteri 
cafus etiamfi nova quadam rationc quocjue fol- 
vaiitur, tamen etiam trigogonometrice expe- 
diuntur, 

Scholion IV. 

495. Si Jatus AD cadat intra Jatus >^ 
five trapezium fit partiaiiter five totaliter inver- 
fum, valet aequatio Jiaec: a fin, \ fin. (B^c fin. (p 

/w. ()S fip-A--^/), fi vero Jatus JB cadat 
intra latus A D five trapezium fit totaliter 
five partiaJiter inverfiun, valet haec aequatio : 
afvth(ifin. A = c /in, (p fuu (/3+^ + \p-A), con- 
fequenter efl: in Iioc cafu aequatio generalilllma: 
^fin. ^ fin, h^-^cfin.q) fin. il2 + (p ±f± h ). 



CAfUT 
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CAPUT X. 

Continem tria problemafa qnartae clajjis 
particiilaris f fub pojleriore principali 

contentae. 



Problenia XXXV. 

496. lii propofita iigura quadrilatera 
ABCD, inter haec fex : latus BC^b, CD^d, 
anguium v^ = -4y, 7i=:A, D:=.(p, ACD^(i, 
ae.juatioiiem invcnire 

Solittio. 

Cum lit per anteccdentia^C=:-: — r — tt 

Jin, CABzL- 5 in triangulo fini- 

ftro ftatim pervenio ad hanc analogiam B C : 
fm,CABzzAC: fm.B, h. e. fymbolis fubfli- 

d fin, 1 

tutis ^••-/«•(/3+^+^P)=^3:^)= /«• A 

ct confequenter habctur haec aequatio: bfn,i(^+(p) 
Jiii, d fin. (p Jin. {li+<p+'^^-i Q^E, I. 

CorolL L . 

497. Ex hac aequatione flatim in ipfoa 
oculos incurrit effe : 

latus B C. b - ^ ^!!LlltM±\ et 

— b finu > fin. 0/3 4- <P ) 



latus CD^d- 



fm, (p fm. (/3 + 9 + 4') 

ilCC 
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acc iiou anguh B fiiu A = 7—^—7; r 

^ ^ — (/3 + (2>) /nz. X) 
et cum fit (^+^+^i.) = ^T-P ^ i 

«rit angulus ipfe, 

^zzmw.fiii. ^ ~ p — <P* 

^ cfru(p ^ 

Altera folufio obtinetur finusa fe invicem fepa- 

jtando; nain pofiro ad ahbrcviandum fin^ A= 

fn.(p = k, tang, ((^+(p) = t , fin.^\/-x^ cos.->\j^ 

et fadis fubAitutione et transpofitione 

prodlt haecaecjuatio: bht+dkxzz-dkty^^i-x^') 

ex qua obtinetur : 

tC-bh + rui^k^d+t^^^b^h''^^)) 

Tn^T) — ^ --f"'-^ 

CoroiL II. 

498. Pro obtinendo angulo ACD^ ad 
hanc aequationcm perveiiio : 

^ — d fiiu fin. \L 

iang. (/3 + <p) ~; . , , J ' \ 

b Jm. A + » Jifu (p cos, y 

d fin. , ^ 

;■ ' , hinc ad iplutti 

a ■ i.. + A cofec. (p 

angulum defcendendo obtinetur i 

^ = /flW^i ~ — 0. 

d cos, t|/ — b fin, A cofu. (p 

Ad obtinendum angulum D, finibus a fe invi- 

^em feparatis , et pofito ad abbreviandum 

/^*-A:=//, fin.(^:zm, cos./^-n-, fn.^^-^-^) = 

f ^J". iB+xP) - ^ ^ ctnq + mjj + szz cos. ^p^ fin. ^ = 

^^^' 9 - K^t-xr")^ fada fubilitutione et traiis- 
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Cap. X. 



pofitione liabetur : bhnx-^dq (b h m + djj x) 
y"{i - x^), ex qua operatione abfoluta ad 
hanc aequationem quiirti gradus pervenio: 
iv^+2Z'//j-Ji;^+(A=^ A^- p^) x^-zbk mp x-b^h^ 



SchoJion /. 

§• 499- li^ter fex cafus qui in aequatione im- 
plicantur, duo funt Tetragonometriae proprii, 
qui tunc obtinent, quando figura cx angulis in 
triangulo dextro invcniendis, confiruenda pro* 
ponitur, qui cafus ia Geometria pradtica pro» 
blcmata nova, utilia ct fatis pulchra fuppedi- 
tant. Caeteri quatuor cafus utrique metliodo et 
tetragonometricae et trigonometricae fubfunt, 
fed ita tamen ut folutiones tetragonometricae, tri» 
goaomctricis non multum cedunt. 



CorolL IIL 

500. Si anguli A tt D fimul fumti fint 
aequales duobus redis, prodeunte trapc/io pa- 
rallelarum bafium AB^ CD^i aequatio pro la- 

tercC5 in hanc mutatur: fcr-r-: — I-^ , vel 

fin.\Jin,(l2+(p) 

djtn. -^jfiih^ 
ctiam aneulo (h eumaiato: 0=-- ■■ . ■■ — r- 

b /n. \ /m, ( /3+<^) 



ct pro latere DC, d^ 



b /m. A /in, ( /3-%|/) 
/in. tJ/ /m. /3 



pro angulo B habetur: 

ftn. 



t 
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lo ACD fit, angulo eliminato: 
/flK^. (/3+<p):=-— — ,veletiam 

?a«^. C/3+tp)= / — ,cthincan- 

bJtn,Kjec.(p cofec.<p—d 

. r dtang.Q 
gulus aple, J2=mgJang, 



d-bfin.K fec,(p cofeccp 



CorolL ir. 



§. 501, Si anguli A t\. D ponantur flmul 
fumti aequales duobiis redis, prodeunte trape- 
izio paral elarum bafium-^fZ), BC^ aequatio 
pro latere BC in lianc mutatur, angulo 

I- - . ■/ ~ dfin. <p fm. id^-q)'^-^) 

A eliminato: 0=.^ ~ ^ ~ > 

(/3+ (p) 

<p autcm eliiiiinato habetur : 

i =:= -i:-^ y -■, pro latere D C 

/in. Kfm.{B + (p) 
b fin. \|; (/3 + <p _ h fin. X fm. ( 

~fm.<pfm. (/3 + (p+yljf/in.cpfin. ( ^ + <p - A) 
pro angulo ACD invenitur, eliminato 
' ,^ V ~ d lln. (£) fin. X 

^i^gulum ipfum defcendendo Jiabetur : 

/? - « fin,(h tang. A ^ 

p*. flng, ifa?^g. ^ . , /"1 ^ (p' Jf^^ acqua- 



i /fl?^^. A - df7i, (p 

Y 



tione 
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tione quarti gradus pro angulo D fit, h^liiu(pzz 
Jiy^K-, et szz-cos.^, et hinc fecundus aecjuatio- 
nis terminus figno negativo afficiendus^ caete- 
rum acquatio quoad forniam extcrnam invariata 
manet. 

CorotL F. 

502. Si anguli diagonalitcr oppofiti B et 
jD, ponantur fimui fumti aequales duobus redis, 
prodeunte trapezio circuJo infcriptibiJi, aequa* 
tio pro latere B C in hanc mutatur : 

angulo K elimuiato, led 

eliminato ent, ct pro 

latere CD, i =1^^'- .±L*>=l£>: 

pro angulo ^ erit aequatio angularis: 

, -bftn.{[i + (p) ^ , . 

yp^angjiih — — - 16 - <Pt vel etiam 

'^pzzang.fn.—^^-^^— — ^ + A - /3, fed m 

aequatione quadratica fit h — k^ quae igitur ' 
in J]anc piUiJuJum mfitatur : 

X = ToW)' '"^ 

^ ^ , ^ /in.yh 
ACD habetur: tang.{Q + (h)- ^ vel 

^ b+dcos.y^/ 

tang. -^p ^ . _ 
etiam (jS + ^)-- ry — ; et hmc ipfe 

anguluserit:^ = aM5,/a%^— — — ~ - 

« + ftC. \p 

CorolL 
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CorolL VL 

503. Si angulus A fit rec^lus vel etlatn 
acqnalis tribus redis ^ cadente A fupra diagona- 
lem BD-i et trapezio inverfo prodeunte, fit 

1 ^ . + /7/7. (p 

aequatio pro latere BCh b- =^ — \ # 

pro latere DC^ d =-! ^ , pro 

angulo 5 ctit^fiiLA=: — - — , pro angulo 

A CD tang, (/3-f-<») — et Iiinc ipfe an- 

b Juu K 

gulus /3= fl?^/^- tmg."—- (p, denique pro 

^ h Jm, A 

angulo Z? erit in aequatione quarti gradus: 
^ = + fOT. ;S = + «» q-=J^ fin.a =i 1^711^ et, = 
quae igitur in Jianc abit : 

Coroll riL 

504. Si angulus D fit rccfhis vel ctiam 

aequalis tribus redis, cadente./?, ad finiftram 

diagonalis ^ C, et trapezio inverfo prodeunte, 

^xpreffio Jateris B C in hanc mutatur : 

'^^idcos. (/3+\p) . 

et conlequenter, 

f ox, /3 /"• A 

^ ^ COT. /3 A £/ COS. '(jS + \p) 

Y i 



V 
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jL.b cos.Q fm.K o 1 . 
Ct \|;=: ang, cos. — (i^ led in aequa- 

tio quadratica fit, /:=.+/, et / =- cot. /3# 
quae igitur in hanc mutatur : 

^= li^'^ 'P^^^"- 

gulo AC D habctur : cot. /3 = — f^^' ^ 

b fin. K + d cos. 

b fin. X + d cos, -J/ 

vel etiam tmig. (6 = — :— et aneuius 

+dfin.(p ^ 

bltn.K + d cos.^h 

ipfe , iS = ang. tang. _ -^. 

+ dfin, q> 

CorolU VITL 

505. Si angulus B fit rec3:us vel etiam 
tribus re(3:is aequah*s, cadente B ad dextram 
diagonah's, ct trapczio inverfo prodeunte, aequa- 
tio pro latere B in haac mutatur : 

L.-^^^t^^ et pro laterc D C 

fin.{(6 + <p) ^ 

, + Z^/w. (/3+(?)) _ 

in hanc: «= r -— . Fro ansu- 

lo uff fit aequatio aiigularis : 

Z >. (/3+<p) 
■J/ = ^ /3 — <p. 

dfin.<p 

Sed in aequatione quadratica fit, A = + j, quae 
igitur in hanc pauluium mutatur: 

^(+i±r(fi?"Fc/+/^)-///^)) 

dklj:^?) =>• 

Fro 
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Pro angulo AC D fit : 

— d fin, (D /tn, \I/ 
tang.((i + <p):=^— — /— vel etiam 

d fin, (p cos. \p X ^ 

/mig, (/3+(p)=— — ^ ^ In aequa. 

tione quarM gradus pro augiilo Z? fir ^ = i'> 
quae igitur in'hanc paululum niutatur : 

d. "rf^" 



=: 0- 



Coro//. /X 

§. 506. Si angulus ACT) pona^ur redus; 
aequ.itiQ pro jatere B C in lianc mutatur : 
^j- d fn. <p cos. (<p ' -vj;) - dtang,<pcos\(P'\-'^) 

cof. (p Jin. A Jln. A 

- b fin, /3 

pro latere CD, d- — , pro 

angulo A fit acquatio angularis : 

- bfm. \ 

'^^.angxos. (B. Sed m acqua- 

d tang (p ^ 

tionc quadratica fit , r cot. <p ^ ct confequen'» 
ter aequatio in hanc pauluium mutatur : 

tibli + r{d^k\i + t^)'bh^t^)^ 

X zz ; : pro an- 

dk(t-t^) 

^ ^ — d tan/T, (h cos. (cp + \L) . 

gulo B eft /w.A= ^ irZLri; ia 

acquatione quarti gradus pro angulo Z) fit, tm = 
J^=co.f.\|/, q=^'~pi,'^^ quae igitur in hanc pau- 
l"'um mutatur: 

+ 2 6 j. jc' + ( 6' A^-p*) x^^^zbhpx-^ h^h^^ 

"""^ V" '^^' 

y 3 



1 



1 
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Schotion II. 

§, 507. Si latus AD^ cadat intra latiis 
jfive trapezium fit partialiter, five totaliter inver- 
fum, valct haec aequatio: b fin.Kjin.^^i-^-Cp^zzii 

Jin.cp fin.{fi-{^(p--\\J)'^ Si vero latus y^/i cadat intra 
latus ADy five trape/.ium fit partialiter five tota- 
liter inverfiim , valet Jiaec aeijuatio : b Jin: \ 

jin, (lB+(p) ^ d fm, (p fiu, (/3+(p+\|^) , confequenter. 
eft aequatiq generalis: b/in.h (/3+^)= + 

>. (pjin. i(i+<p±^l>). 



Probkma XXXVL 

Fig. §. 508, In fignra quadrilatera propofita 

XXXVI. -/^^CAinter haecfex: latus ^»=a, 5C=&, 
CD^d, mgMlumA-'^, AOD^(i, D^(p; 
aequatiouem invenire 

Sohitio. 

Cum nt per antccedentia A C ~ — — , et 
pcr ProbJem. XXXIII. folutionem cof. CAB^-^ 

COS> (/3 + cp + \p), ct ab angulo B in diago- 
nalem demilTo pcrpendiculo fegmentum 
Ab=i~a cos, (^+(^+-v^) ; in tri^ngulo finifiro 
per Theorema (Eucl: 11. 11.) BC^=:zAb^+ 
AC^ — zACAb^ confequenter fymbolis fub- 
ftitutis ad hanc aequationem pervenio: {b^-a^) 
fn. {(i + (pf=z cP-fm. cp^+zad Jm. (p Jin. ( (B + (p) 



CorolL 



I 
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CorolU I. 

§. 509. Ex hac aequatione facillime obtinetiir 

latus BC, cumfit: b= - — 

fm. (/S-|-(p) 

>■ (p fm . i(i+(p) cof. ( + (lH-jj)+_£fn.^^2 

_ fin. v/3+(p) 

vei ctiam haec aptior ad calculandum ct con- 

n j rCa">. (/3+<p)'///.(/?+<pJ-v^') 
flruendum : = — --— 

fm. (/3+<p) 

+ (d Jtn. (p ±.a Jtn. (IB + (p ) cos. (/3+<^+\|0* 

fin. (/3 + 

Ct laftis ^ 5 per lianc aequationem : 



A =: 



. 1 — Il^^ -I — ^ ,/ , , Denique latua 

tertium CD per hanc aequationem exprimitur: 

d - A (^ + ^) C— ^^^^■^i3 + <p + ^|>)-± 

r(&^-a^ >.(/3 + <p + %J/) ")) 

CorolL IL 
$. 510. Ex hac aequatione 6tiam facili. 

ter obtinetur anguJus cum fit : 

atqtie hinc ad ipfos angulos defcenJendo habetur 
^^acc aequatio : 

J,-, (b^-a^)fin.(!h+<pf-dHin.(p* ^ 

2aajtn.<p Jin.i.^+(p) 

Y 4 , Pro 
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Pro obtineiido angulo ACD multiplico d^Jtiucp^ 

pery?«. (/3+^)^+roA(/3+(p)^=:/, ad omiies ter- 
minos refpedu anguli /3 Jioinogeneos rcddendos 
et fada feparatione, transpofitione et divifione 
proveniet liaec aequatio ; {b^ — -^- 2 a d Jin, (fy 
jtn, \p - d^^-fin, (p^) tang, (/3+(p)^-2flfl? Jin. (p cos.-^ 
tang. {1^+ (p) = d^Jsn,(p\ ex qua operatione ad, 
fineni perdudla obtinctur hacc aequatio ; 
tang. (/3+<p) = 

d fiw (p (fl cos. yp±T(b^-(d /h. (p-ajln.-^ f) ) 

^ b^- a^ + zad fin. (p pi, \|; - d^fm, (p^ 

confequentcr ad angulum defcendendo habetur: 

/3 = ang. tang. 

fm. (p (a coT. ^±K(b^-(.d f^^-<p - ^ fr^^-^fT) 

■ ' ' — ffl, 

b^-a^j^zad fn.pl. -^^j-dfm.^p^ 

Schotion L 

§. 511. Intcr fex cafus, qui in aequatione 
contincntur, tres dantur Tetragonometriae pro- 
prii, qui totidem in Geometria pradica probJe- 
mata nova, utilia et fatis pulchra fuppeditant, 
qui obtinent, quando ex aliquo trium in dextro 
triangulo inveniendo figura conftruenda propo- 
nitur, horum cafuum duos folutos dedi, tertiura 
uando angulus D quaeritur, nondum utiliter 
olverepotui, cum aequatio ad fextum gradun^ 
afcendat, etmagna conftet muJtitudine termino- 
rum, a cujus igitur evolutione, utad praxin pa- 
rum utilis, abfiinui ct /ludio brevitatis omili. 
Caeteri tres cafus utrique metbodo et tetragono- 
metricae et trigonometricae fubfunt, fed ita ut 
trigonometrice fere faciJius expediantur, quos 
tamen cafus evolvi, cum ex aequatione facile 
^ruantur, CoroIL 



I 
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Coroll. IIL 

§. 512. Si anguli A et D fimiil fumti fint 
aequales duobus redlis, prodeunte fic trapezio 
parallelarum bafium AB^ CD^ aequatio pro 
latere B C \n hanc mutatur : 

fed pro iaterc A B habetur haecr 

dfm.(pcos.(i±r (b^fi7u ((B+cp^} - d^u. (pYmS^) 

fm. (/3+<p) 
pro latere C D^ 



a=: 



aequatio pro angulo ACD in hanc muta* 
tur, <p eliminato: 

d /iiiMa cof.^^rib^-Cd-a^^/in.-^^) 

et angulus ipfe, 

/3 = ang.tung. : 



Coro//. /F. 

§. 513. Si angiilus A fit redlus vel etiam 
aequalis tribus redis, cadente vertice A fupra 
diagonalem B Z), et trapezio inverfo prodeuntc, 
aequatio pro latere B C in hanc mutatur: 

^ r(at/^ti.(/3+(pfcoj.(/34-< p)'+«A"-<P±«/"'-C/3+(p)') ^ 

pro latere AB,a = ± djin.(p±r(l>^-ciyn.(p'' 
COt. (.(B + Q)^)r Pi^" lateve C D, 

y 5 



1 
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fin. Cp 

Pro angulo A C D liabetur haec aequatio : 
et angulus ipfe 

CovqIL V. 

§• 5^4- Qiiod fi angulus D ponatur re(!lus 
vel etiam aequaiis tribus redtis, cadente D ad 
finiftram diagonalis et trapezio inverfo prodeun- 
te, aequatio pro Jatere BC in lianc mutatur: 
_r(a*coJ./3'rQJ.(ig+\|>)^ +(^+/yroj./3/:(j8+^j;))0 

cos. yS 

pro latere A B 

+ d Fm, (73+^P) ± r O^^oA - A (/3+\//)0 
= — > 

cos, j3 

pro Jatere CZ?, d-zcosS C^ajin, (li+(p) ± 

ITiti^-a^cos.i^r-^))^^ pro angulo laabetur: 
\ (b--a-)cos^(B^-d^ ^ ^ : 

•Tzaacos.ii 
pro anguJo A C D liabetur : 
^(± 

6^"«^ + 2fli/;/.\^-fl?* 
ct anguJus jpfe 

( + a co j. -vj/ + r (i^- iafin:^ + a )*)) 



/3 ^w^. ^o/. 



y^-a^iLzadfinA^-d^ ^ 

^ Coro//. 
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CorolL VL 

$. 515. Si angulus A CD ponatur redus,. 
aequatio pro Jatere B C in lianc abif : 

r {a^ cos. (p^ cos. ((p + 4^)"^ + (d fih (p ± 

cos, 

. z:.ji Z vel ctiam in hanc: 

6 = TQ^'^ ±.zadjin.( ^+\|; ) ta7tg,(p + tang^qt ), 
pro latere ^i/, a;;: — — -^i-^^-^ r_LZ 

ir(y^ cos. (h^ V^^- 0"" ^oj-. «S + \l )0 , , 
. — X, Z. — — L ,J- — I — 1 vel etiam 

COS, Q 

a^dtang,(pfm{(p+^)+y^(b^-d^cosX^^^ 

pro latcre jDChabetur: cp C<p+\{;) + 

pro angulo ^ 

\L =; : — 21 - (h. 

■ za djin. (p cos. (p 

CorotL VIL 

§. 516. Si angulus A fit aequalis duobus 
redis, Jateribus^-ff et in AiQgomlem BD 
incidentibus, ct trapezio in triangulum BCD 

abeunte pro latere B C prodit Jiaec aequatio : 
^ jr{ a^fm. ( /3 + 9 )-^ + ( cp a f n. (/3+(p) 

>. (/3+<p) 

* , pro latere AB^ a:=:=^d lin, (D 

^o'.(/3 + 9)iir(^*-rfV«-<P') laterc CD 
^_><(/3+(p) ( a cos.(li+(p)±r(b^~ayn,{^+(p)^)'} 



1 
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] 

pro angulo AC D 

iang. (/3 + <p) = . .... ^ 

^ b --a -^d-Jtn,(p 

ct anguJus ipfe. 

SchoUon IL 

517. Per hanc pofitionem in ultimo corol- 
lario adhibitam foJvitur unum ad trianguJa fpe- 
«flans problema . puta, quando quaeritur latus 
DC; nam in triangnlis pdrtialibus non dantur 
nifi duo, nec in totali habentur nifi duo, cum 
fegmento BE lateris BD^ et angulo partiali 
EC D; alterum etiam adtriangula fpedans pro- 
blema foJveretur, quando quaeritur angulus Z), 
iiquidem aequatio fexti gradus, quam non evolvi, 
folutionem fatis commodam utiicmque praebe- 
rct, Caeteri cafus etiamfi nova quadam metJio- 
do foivantfir, tamcn etiam trigonometrice expe- 
diuntur, cafus prior ctiam aiiis methodis, hic 
pofterior non folvitun 

CoroH t^lIL 

§. 518. Duo dantur cafus in qnibus tangcns 
anguii ADC ab irrationalitatc iiberatur, quo-. 
rum unus obtinet, fi fuerit d fin. (p =^ a Jin. \p et 
confequenter d: Jin,-\\j~a: ^n.cp, ii. e, quando 
latui»^fl, DC-, funt inter fe, ut finus anguio- 
rum ad bafin A D ipfis oppofitorym, in hoc 

enimcafufit: tang.{(i + (f>j=.^~:!^~- r , 

b^^a + d pu <p 

ct 
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ct angulus ipfe, (i^zangdang. 



d/ln.(p {acos,'^'^^) 



altcr cafus obtinet quando eft, bzzdJin,<p-aJin.-\^ 

-d fin,(h 

in quo nt tang.{l6-\-(p)- — ~ et ipie angulus 



Ii=zangja7ig. 



— d /tn, (p 



SchoHon IIL 

519. Si btus AD cadat intra latus AB^ 
«^uoraodocunque trapezium fit inverfum, valet 
hacc aequatio: (b'^-a'^)fm.((^+(pYz:.d^fin.<p^ + 
2adJin.(pf7i.(j2 + (p)cos,{l2> + <p+-4^). Si vcro 
htus A B fit intra htusADi quomodocunquc 
trapeziuni fit inverfum, valet aequatio primo 
inventa , proinde generalis aequatio haec eft: 
(i^ -rt^) fi7i, ( /3 + )^ rr: fm. (p^ ±L2ad fm. (p 
Jtn,($ + (p) cos, (/3 + <p±-'>|/). 



Probkma XXXVII. 

§. 520. In fi£;ura quadrilatera propofita Fig. 
ABCD, inter haec fex : ktus yy_S=a, /)C=i, XXXVII. 
^ngulum Azz-^, i?=<p, -fi=:A, ACD:::(i, 
aequationem invenirc. 

Solutio. 

Cum ex antecedentibus conflet elfe AC:=~ 
d /in. (p 



Jin.(li + (P) e^>^C:^=-A«-(/3+A+(p-^#; 

^^'augulo finiftro pervenio fiatim ad hanc ana- 
logiam:^^; fm.ACB^AC: fm.B, et fym- 

boiiv 
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bolis fubfiitutis a: — /». + A + (p + \p) =;= 
~ — L Z—L; fin. A, conlequcntcr etiam habe- 

tur haec aequatio : a pi. A fin. (^+Cp)^- d fm, (p 
Jin. (/3+A+<p+\|^). 4. E- I. 

CoroU. 1. 

t 

§. 531. Ex hac aequationc ftatim habentur 

latera cum lit: a~ — -z ' 

fuh A /«. (/S+(P) 

, -afin.Kfin. (iS + <p) ^ ... 
iiecnon « = --iracjliteretjam 

fin.cp fm, (/3+A+<p+\^) 
habetur angulus y/, cum fit,/«. (/3+A+(p+%I>) = 
-a fn.h fn. (D') ^ 

— £ 1 — 1 : — et conlequenter, 

d Jin, (p 

Aiia folutio obtinctur, finus a fe invJcem fepa- 
rando, nam pofito ad abbreviandum: fiiuK~hy 
fri.(p-k, fin.{^-\^q>)-m, /inXli+^ + (P)=P> 
cos.<il^ + K+<p)::.q, Jin.-^^x, cos,^\j~t[i^x% 
ct fa<fta transpofitione et fubftitutione prodit 
haec aequatio abbreviata: ahm + dkqx =i~ d k p 
J^C^i-oc^)^ ex qua operatione abfoluta elicitur 
haec aequatio : 

— amhq± p T {(^k^^ — a^-h^i^) ^ , - 



CoroU. 
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CorolL 11. 
522. Pro angulo B obtinendo habetur 
ec aequatio: 

- d fin. <p J!n. ( B + <P + 4^) 



tang, A = — 

vel etiam haec: 

~d fin.Cpiang, + + -^) ^ 

^"^" "df /n. (p + (J /m. ( /3 + CP ) /^r. (/3 + <p +'^) 
jfimiliter pro angulo ACD habetur haec : 

fl /«. A + ^ ^ ft^J-. (A+\[;) 

- dftiu (p tang. (A + \P) , 

r:;i — — et hiuc acl 

djin, (p + a /in. h fec. (A+\p) 

angulum defcendcndo obtinetur : 

fi=angja7ig. 



\ 



d ph (p + a pL A fec, (A+\f/) 
Coro//. /77. 



$. 513. Ad obtinendum anguhim 2), fepa- 
ratis a fc invicem fmibus et pofito ad abbre- 
Viandum A = yi"?i. /3 ~ , fo.r. ^ =^n^ 

(/3 + A + \|/)=^7J, fOj-.(/3 + A + \|/) = ?, 
fm.(p~x, cos.(p=:1^li~x^^, facSta fubnitutlo- 
ne et transpofitione habetur haec aequvitio abbrc- 
viata: ahnx+dqx^^^-^ahm + dpx) T{ i-x^)^ 
c|ua operatione abfoluta, propter nq + m p 
^^^•{K-\'-^)-:=.k , brevitatis gratia. habctur haec 
aequatio quarti gradus: x^^+zahkx^ + {a'^h^ -p^) 



* '^^^hmpx-a''h^m 



d 



d 



Schol, 
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Scholion L 

$. 524. Inter fex cafus in aequatione conten- 
tos, duo dantur Tetragonometriae proprii, qui 
tum obtinent, cum in trianguJo dcxtro quaerun- 
tur anguli D et ACD^ et in Geometria pradica 
conflituunt duo problemata nova utilia juxta ac 
pulchra. Caeteri quatuor cafus utrique niethodo 
ct tetragonomctricae et trigonometricae fubfunt^ 
quos tamcnevolvi, cum ex aequatione facilc 
confcquantur , et folution6s tetragonometricac 
trigononietricis non adco inultum cedunt. 

CorolL IF. 

§. 525. Si anguli A et D ponantur fimul 

fumti acquales duobus recT:is^ ut prodeat trape- 

zium paralleJarum bafium j4B, DC, acquatio 

pro latere A B ia hanc mutatur : 

dfin,<p fuK{^+K) , ^ 
vel ctiam aneulo (B eii- 

mmato : a z= , et pro laferezyC 

ftn.h Jin,{(i-yl,) ^ 

' afin.X fifi-i^ + Cp) afiii.Kfin,{(i--^) 

ent, d — -r zir:^ — . - — ^ 

fin. (pftn.((i+h) fin. ( /3 + A ) 

pro angulo B habetur : 

d fin. <p (tn. /3 
tang. A = J 



a fm. (/3 + — d fm. (p cos, /3 
d Jin, \p fin. (i 



afin, ((^ — 4/) — d fin, -vp «^oj. /3 

d tang- /3 



vel 



tang, A ==z 



afn,{(2 + <P) fec. /3 cofec, (p 
d tang, (^ 



a Jin. (/3-— "4^) fcc.(i^ cofec. (p — d 



pro 



■ 



11 
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pro angulo ACD 

- d/tiL^p fin. (a+\[/) . 



tang. (/B -i^ <P) « fm. h + d Jin. cos. (A + 
vcl etiam, 

- d tmm, (A + \L) 
^ ^ /w. A //^f. ( A + %]/) 4/ + i 

CorolL V. 

' §, 516. Si anguli A Gt B fimul fumti fint 
sicquales duobus redis, prodeunte trapezio pa- 
ralielaium bafium, AD^ B C aequatio pro Ja- 

d Rn. d (171, 

tereABin lianc mutatur: az:~ — — ~ 1-> 

/m, A JifL -vjy 

cx qua aequatione fimpliciflima cacteri cafijs /la- 

tim perfpiciuntur, Denique fi anguli diagonali- 
ter oppofiti B et D fint fimul fumti aequales 
duobus revSis, ut prodeat trapezium circulo ia- 

fcriptibile, aequatio pro ktere AB in hanc mu- 
tatu d fm. <pjin.{(^+'^) d fm, (^ + \f/) ^ 
* ^ytn.K ftn.{(i+(p)'~ ftn.{^ + (p) 

•et lunc r ~ et pro anyulo A Iiabe- 

tur hacc acquatio angularis : 

W^angfm,-^ — ——^ — /3, fed in aequa- 

tione quadratica fit, k=k.y p~--f7h(2-, q--cos.^^ 
^uae igitur iu hanc mutatur : 

^ ■ -ii =:/3i. \p, et pro an- 

d 

• Z gulo 
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gulo A CD, iang. ( /3 + ffl ) ~ — 



d tang. (A + \{>) 



(p. 



- et hinc 

d + a fec. (A + "y) 

^ = aug. tmig.^^ ^ - 

Cor^//. /^/: 

§. 527. Si angulus ^ fit redus vel etiam 
tribus redib' aequalis, cadente vertice fupra 
diiJgonaJem /^Z), ct trapezio inyerfo prodeunte, 
aequario [)ro Jaterc A B iu hanc mutatur : 
+ rfy/«,.cpa;.r.r/3+A+cp)^ pro latere D C, 



a ^ 



r+rajin.hfw. (/3 + g» 



jT y?;/. <L cos. ((i + 0) 

tang. A = 



pro angulo B 



a /in, (l2 + (p) ~:+ d Jv\u <p fv\u (/3+^) 



(rf /w. ^ +. o) /a?24^ (/3+(p) 

4I (3? fviu Q) cos. A 



vel etiam 



dfin 

^flw^- (/3+-4/) =7*7-: r—^- ■> aneulus 

d fin. <p 

ipfc /3 = tang.—— — ^ — ^ <p. 

In aequatione quarti gradus pro anguJo D fit, 
pzi+ cos. (A ' /3) , q=j^fviu{(i + h)^ itzi^j^fm. Ai 
quare aequatio in hanc paululuni niutatur : 
^'''^^zakkx^^+ict''' h^-p'') x^+ 2 « A mp x-a^ f}^ 



d 



d 



= 0. 



Coroth 
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CoroU. VII. 

528» Si angulus^ fit aec]ualis rec^o vel 
tribusredis, cadente vertice D ad fini/lnun dia- 
goiiaJis, et trapezio inverfo prodeiinte, pro la- 
tere ^ B aequntio in lianc mutatur : 

et pro Jatere D C7, 



a = 



fOJ-. (/3+A+\|>) ' 



pro angulo A aequatio 



singuians: fl?/^^ cos, /3 - A, 

d 

fed in acquationc quadratica fit , X' - i_ /, 

Wx=:±.fr)x./3, /^ = ±f»x.(A+/3), q:z^ fm.{[i+d), 
quae igitur jn hanc pauJuluni mutatur : 

+ a m k q ±p rid^^-aVi^m^) ^ , 

~ Jtn. 



d 



pro angulo tang.K^ 



d 



- d cof, C/3+'4>) 



+. a cos,l^ - d Jhh (/S+xp) 



^ (/S+^j/) + f t-j-. /3 fic. (/S+<p) 
gulo ^^CD, ^ro/./S-- 



pro an- 



V 



el 



d±LaJin, A /cr. (A+\//) 

^ +.fl/?/i. A /cc.(A+-4>) > . 

tang.^zz — i — 1 Ir, et aupuJus ipfe^ 

^ ^^m;^.(A + ^J/) S ^ ' 

^ d±afm.K pc, (A+\L) 
P = fl/zg. 7-^ ^ 



§• 529. Si angulus ^ fit reclus vcl etiam 

tribus redlis aequalis , cadeate vcrtice B ad, 

Z 2 dcx- 
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dextram cliagnnalis y^C, et trapezio inverfo 
prodeunte flt pro latere A B aequatio : 

, et pro latere i? C 



d-- 



Jin. (/g+(p) 
a fm. (/3+(p) 



. , pro ansulo A aequa- 

Jm, (p cos. (/3+<p+^^; ^ ^ ^ 

tio angulans: \}; = ang. cos. p-CD. 

dfm . (p 

Sed in aequatione quadratica fit, A = _+ 

^ =. .+ <:oJ". (iS + ^ ) , ^7 = + (/S + cp), aequa- 
tio igitur in hanc pauluJuni mutatur : 
amq±p r { d'' — ci^ nf ) 

d fin, <p cos. "4/ 
d Jin, (p fiiu -^—a 



dk 



pro anguIo-^CD; to?^.(iS+(p) = 



d Jln. (p 



d fin» (p tang, ^ a fer, 

d Ji:i. (p 

/3 = a7ig. tavg. 



, et angulus ipfe. 



, — ■: 0. De- 

d fin. (p tmig. y\/ H- afec.^p, ^ 

nic]ue in aet]uatione c]uarti gradus fit, +./, 
jl?=i±.fox.(/3+\p), q=+Jin.{(i ' \|>), ttk^~+Jin,^^ 
<juare acqiiatio in hftnc paululum mutatur : 
x'^-2akx^+ (a^ - ^'^'^x^-zampx-a^ m 



d 



d 



Coro//. /X 

§. 530. Si angulus A ponatur aequaL's duo- 
bus redis, lateribus A ^ diagonaleni 
BD incidentibus et trapezio in trianguiiini liCD 
abeunte ; aecjuatio pro fegmeato BE lateris 
B D hanc mutatur : 
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« = — - — r , et pro iatere D C m 

hanc: dzz~ — — ■ - et pro angulo B 

d juu (p Jm. (ld + d + <p) ^ ^ 

a ( /3 + <P ) — d fitK (p 

d faug.($ + (p) 

=— 7-^-- — . — > , . Pro angulo 

a tang. <^(6+(p) cofec, <p - d ^ 

ACD:iang.-^^+(p)-^^ii^^ ^ vel 

a tang, h - d jin. (p 

ctiam: tang. (^+0)= ^ a"- 

a ^'aw.g. A f o/ '.c.(p - 

gulus /3 = tang, • '■ — - 0. 

* ^ ^ ^ a tang. K c(fec (p-d ^ 

Sed in aecjviatione quarti gradus pro angulo D fit, 
p~ — y//^. (/3-f A;, q~ — cos. (/3f A) ct 
A — roJ". A, quare aecjuatio in hanc pau- 
lulum mutatuc : x^-zahkx^ + (^a^ Ir — 

7 

y*+ zahmpx — a^h^m^ 



d 



Scholion IF, 



§. 53T. Hac pofitione ultiini Corollarii unum 
novum dd triangulj fjjedau.s problema fiDlvitur, 
quod tum obtinet, quando quaeritur angulus 
cum iu triangulo totali non dentur nifi duo, 
fegnicntum BE et anguiis- B^ et partialis 
EC ncc in p.irtialibus nifi duo, quod pro- 

blema vix ulus aiiis incthodis folvitur; cacteri 

Z 3 cafu8 
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cafus etlam fi nova quadam methoclo tctrago- 
nometrica folvautur, tamen etiam trigonome-' 
trice expeciiuntur. 

SchoUon III. 

§. 533. Si latus AD cadat intra latus AB^ 
quomodocunque trapezium fit inverfum; obti- 

net Jiaec aequatio: ajin. A Jhi* {[h-\-(p)- <i Jif^' <p 
^w. (/3 + cp-\p— A)^ fi vero latus AB cadat 

intra latus^i^, quomodocunque rrapezium fit 

inverfum , obtinet haec aequatio ; a (in. A 
Jtn. + (p) :z d fm.cp Jin, ((i + (p — A), 

cA igitur aequatio uuiverfalis Juijus fonnae i 

' afm.h fm. = T Jin, (p fvn, (/3+^+\^+^). 



V, 



CAPUT 



H 
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CAPUT XL 

Continens tria problemafa qiiintae clajjis 
particiilaris y fub pojleriore pnncipali 

contentae. 



Probhma XXXVIII. 



\ 



§. 533. In figura quadriJatera propofita ^^S- 
ABCD, inter hacc fex : latus B C^b, 6'/^ = /./, ^^™^' 
AD-c, angulum A^-^, B,zh, ACDzi^, 
aequatioaem invenire 

H 

Solufio, 

Cum per aetecedemia probl. go. (§. 427.) 
conflet effe diagonalein: A C ~ d CQS, /3 -J* 

r-C^c^ — fn. 'yS^ ) atque 

c 

iii tnangulo finiftro pervenio ftatim ad hanc ana* 
logiam AC; fin. B zz- BC: ftn. CAB, h. e, 
fymbolis fubriitutiK: d cos.{i-{-r{t'-d'' h,J>r)i 

A//, ' — - ■ ' ■ II 

adeoque habetur haec aequatio: b c fin. ^ — d 

r{r''~'-d'Jin (B'' ) -^^ d^ Jin. 

COS, ( -—/3 ; -f. ^l^. E. I. 

Corott. I, 

§■ 534. Ex hac aequatione facillinie folvun- 

tUr duo cafus, quorum unus, fl invenieiidum 

Z 4 -latus 
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latus JiC, cum lit: 

^d^fin.(icosJ-^-(i)^c^fin.^L , ^ . 

: alter li mve- 



c Jin. K 

Hiendus angulus cum ut: Jin.K-— 

b c . 

Coro//. //. 

535* Ad inveniemlum latus Ci7, fit ad ab- 
breviandum /in. Xz=.~h, fin. \{; ~ m , ^72. /3 n, 
fin, {-^ ~ (i) zzz. p , cos, {-^ — d)— et 
fada fubftitutione et transpofitione habetur: ' 
c (bh — cm) + d^nq=:zzdp r"(c^ — d^n^), ex 
qua opcratione ad finem pcrduda obtinetur: 
^ V — z c n q (b h — c m) c p 

ny^ z 

ir{c^p^ — 4*^ ^bh — cm) Ccq + hnh — cmn))^ 

cx eadem acquatione abbreviata pro Jatere AD 

obtinendo pervenitur ad hanc aequationeni quarti 
gradus : c"" — 2 b h c^ + {b^h^ — d^p^ — zd^nq) 

m m 
c^+zd^^hnhqc + d^^n^ 



CorotL IIL 

536. Ad invenicndum angulum pono 
ad abbreviandum fin,K-h^ fin. /3=:mi, cos. = w, 

fada 
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fa(fla feparatione finuum, fubflitutione et trans- 
pofitione, habetur haec aequatio abbreviatar 
bch~{c^+(rn-dni) d) x :=:- — d m (r + d n) 
ir(i — x'^)'^ fitque rurfus ad tibbreviandum 
coefEciens ipfius, x^P^ et coefficiens ipfius 
V (i — jc^) - Q, ct facla fubfiitutione , erit 
aequatio decurtata: b c h - P x=z- ClT^d—x^)^ 
ex qua operatione abfoluta obtinetur r 
Pbch±_QriP^ + q^''b^c^h^) ^ , 

x=- j^:^. 

Ad inveniendum angulum ACD^ fit ad abbre- 
\'m\dum^bc fiii.K-c^pi>'^'=^A'^^ et facla fubfii- 
flitutione erit aequatio abbreviata; A^^+d^ fm,(i 
cos, (\|;-/3) = d ftn. (^1^-12) rQc^-dyn. /3'), 

et fumtis quadratis, fad:a conciniiatione, et ter- 

mino ^evjin, /3^ + cos. jS^ multiplicato, ad 

aequationem refpe<3:u anguli /3 bomogcneam red- 

dendam, et fafla transpofitione et divifione, et 
pofito ad abbreviandum Jtn. -y^ zzm^ cos, \^ = 

tang.l^zit^ provcniet haec aequatio; A^+zA^ 

d^m + d^^-d^c^n^) f + zd^-ntQA^^ + c^m^-d^ 
c^m^—A'* ex qua operatione abfoluta obtinetur: 
__ —d^n (A^+c^m)+ rCd^ n\A^- + c^m)^ 

~ "A^^+zA^d^m+d^-d^c^n^ 
+ (d^c^m''-A'') (A^ + zA^d-m+d^-dW)) 

' A^ + zA^d^m+d^-d^c^n'- " 

Scholion /• 

§. 537. Intcr fex cafus qui in aequatione con- 
tnientur , funt tantum tres Tetragonometriac 
proprii, obtinent, cum ex tribus illis, 

quae iu triangulo dextro fignata funt, figillatim 

Z 5 fumtis 



■ 



362 INTROD UCTIO Cap. XI. 

fumtis et inveniendis, quncritur conflriKflio figu- 
r*ie, inGeonietrin prac^lica lotidcm problemata 
iiova fati.s pulchra et utilia corinituunt. Caeteri 
tres cafus utrique methodo et tetr.igonometricae 
et trigonometricae lubfunt, fed ita ut trigono- 
metrice fere facilius expediantur, quorum ta- 
men foluriones tetmgonometricas dedi, cjuia ex 
ae^uatione facile confequuiitur. 

Coroll. IV. 

§• 538. Si anguli A tt Tl ponantur fimul 
fumti acquaJes duobus redlis, prodeunte fic tra- 
pezio parallelarum bafium HC, AIX aequatio pro ' 
laiere BC \n hanc mutatur, angulo A eJiminato: 

b = ^ (^)^ ('^ - ^P" + ^ V^^- /3 

— , angulo tJ/ ehmniato habctur: 

c Jm. \p o T 

c Jln, \ 

cos: f /3 + + c^fiu. A 

' ; j in aequfltione quadratica 

c pn A 

pro latei c CD fit A ^m^ et aequatio in hauc pau- 
Julum mutatur: rf= — i^-i ^ . -^— 

iric^^P^-^vinib-^c) icq-^- (b-c) m w))) 
■ „ — Sed 

aequatio quarfi grndus pro latcre AD in hanc 
etiarn pauhuum mutatur : 
C^- zbc^ + {b^-d^lj^-d^n q)c^^2 d'-b nqr^ d^ii 



m m rn^ 



In 
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In aequatione quadratica pro angulo A CD^ -fit, 
A^- Cb-c) c /iu, h-ftf "Cj cjin,-\\j^ m^Jin.X 
Jtn, et n = cos, \p :r- CQX, A, fcd aequatio 
quoad formam externam inviiriata manet, 

CorolL ' V. 

§' 539- Si angulus A fit recfl-us vel etiam 
aequalis Juobus redis, catlente vertice fupra 
diagonalem 5Z), et trapezio inverfo prodeunte, 
aequatio pro Jatere B C in Jiaxu; iiiutatur : 

c Jin. K 

pro angulo /3 fit, 

dcos, /3 rCc^' d'fin, /S^J + ^'•fin. /3^ ± 

Jin. A=: . 

1 ^ b ' 

in aeqiialionc cjuadratica pro Jatere CD fit, 
jjj= + j/j = + coj. /3, = «, quae igitur in 

hanc mutatur: fl = — — — 



ur z 

ric^-p^-^nCbh-j^ c) (bh-j^zc) «))) 



fed 



n Tz 

aecjuatio c|uarti gradus pro latere AD ia hanc 
mutatur : 2 /z + /i^ — p'^ + 2 

<■ — zd^bhtr'-^- d'^ if == ; acquatio vero pro 
angulo A C D in hanc niutatur : 
^ rCd^-c^ — A') 

CorolL VL 

§• 540. SI angulus B fit redlus vcl etiam 
aequalis tdbus reiSis, cadeate vertice B ad dex- 

tram 
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tram diagonalis A C, et trapezio inverfo pro- 
deunte, aequatio pro latcre BC in Iiiinc niutarur: 

eos. f-^j - (ij +_ c^fm. '1' , 
, in aequatione quadra- 

tica pro latere DC fic, A = i quae igitur in hanc 

ric^p^^ + z^nq (cmXb) 

paululum mutatur: fl=: — — — • 

^ nTz 

'^cpT(c^p^-\'4n(cni'+ b) (c q+.bn-cmn))') 

fed aequatio quartl gradus pro laterev^Din lianc 
abit: ip 2 + ( — i^jy^ — zd"^ nq) 

e^+.2d^bnqc + d^ 

— - 0. In aequatione co- 

m ^ 

roIJarii tertii pro angulo-^^ fit ctiam + quae 

igitur in hanc p.iululum mutatur : 

^= + — ^-^^i 

In ae(]uatrone ejusdem coroJlarii pro angulo 
^ CZ), fit; A=:+_bc-c^Jin.ylj, fed ipfa aequa- 
tio quoad formam externam invariata manet. 

Coroll VIL 

§. 541. Si deniquc angulus A CD fit redus^ 
rel etiam aequaJis rribus reiiis cadente Jatere 
DC fupra iatus C H ^ et vertice D ad finiflram 
diagonalis ^C, et trapezio inverfo prodeunte. 



c Jin, A 



et 
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et hinc pro angulo B 

fn, A= 5 m 

c 

acquationibus fecundi corollarii fit , w := +17, 
p ~~z^ cos, q — :il firu \|/, quare prior 
aequatio pro latcre CD in hanc niutatur : 
y^C^^ — 2 c q fb h — c 7uJ c p 

U := • — . ■ ^ 

TTic^P^ — 4(b h — cmj (c q+.b h^Zfc m))^ 

ct poflerior quarti gradus in hanc abit : 
c^^^ zbhc' + (^b^ h^—d^ zd^ g) 

m m 

C^+zd^bhqc + rf^ 

= o. In aequationc corol- 



7n^ 



larii IIL pro angulo A^ fit vi-- + 1, n~o^ 

r=r(c^-^d^), P^bch -c^+d\q=-^dmr, 
ycrum quoad forinam cxternam aequatio inva- 
riata manet. 

CorolL VIIL 

542. Si angulus A ponatur duobus recSIs 

aequalis, latcribus ^7i, AD in diagonalem 

B D incidentibus et trapczio in trianguiuin 

BCD abeunte, fic latus jSC, 

, d Rih /3 inc^-d^ fm, 0^) + d cos. /3) 
fs zz : et 

c fnu X 

Jin K y3 C r C f ^ - d^- fin. (B^) + d cos. B ) 

b c 

**^quatione quadratica prn latere CD^ et quarti 
graduspro latere AD, fit 7«=:o. p n /n. ji-n^ 
5 cos, Prior ieitur iu hanc niutatur: 



I 



V 
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V(c^n ^2bchq-¥c ^'(c^^n^'' ^hhn (h nh-c q^)'^ 

dz:, 

Poflerior ad lianc cjuadidticain deprimiturr' • 
{b^h^-d^p^) c^-zd^bhnqc-\^d^rr-^o^ ex qua- 

nCcebhq + rid^-b^h^) 
clicitur: c z: , In aequa- 

tione pro angulo ACD fit, w/ = o, 7^=- i, et 
aequatio , in ]}anc inutatur : 

A^-fd^^nd^-A^-d^+d^c^)) 

A^^ + d^-d^c^ ^ ^ 

CoroIL IX. 

543. Quod fi anguius B ponatur aequalis 
duobus redHs, iateribus BC-, BA in diagona- 
lein AC incidcntibus, et trapezio in triangulum 
A C D abeunte, in aequatione quadratica et 
quarti giadus corolJarii fecundi fit., h =: o; 
et prior in hanc niutatur : 

c TC + ^^^'^P r"('- iq-zm )) 

^ — , : y 

Ql rZ 

et confequenter ex hac aequatione fit: 

dnTz 

iZlUS AJJ, €=: — — . 

KQp^+ 2 m u +p K{i - (q-2 m n)"^) ) 
poflerior in hanc abit , ad fecundum gra- 
dum dcprefTa et extrad:a radice : 

dTQf + 2mnq+:p 7^(/-(fZ-2Wzn)^)) 

C zz ■■ ■ ^ 

m 

ex hac autem fequitur efie : 

"r"(//+ 2 m nq±,p ?^(/- (5-2 m nf)') 
Similitcr in aequatione quadratica pro anguio A 



I 
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fit /z=:o, et coufequenter aequatio, in hanc 
mutatur: \|y = Q Q^), denique in 

aequatione quadratica pro angulo ACD^ fit 

////. fed quoad fonuam exteniam 
jtequatio ijivariata manet. 

Scholion IL , 

§. 544. Per poiltioneni odavi corollarii 
Ounum ad triangula fpedlans prohlema methodo 
tetragononietrica folvitur , c^uod nuUo modo 
alio (olvitur, et tunc obtinet, cjuando cjuaeritur 
latus CD; in nullo enim trium triangulorum 
dantur nifi duo, et in totali fe^mentum ED^ 
Jateris B D^ ct angulus partialis ECD; caereri 
cafus etiam fi nova quadam ratione tetragono- 
metrice folvantur, tamen etiam vulgaribus me- 
thodis folvuntur. Per pofitionem uitimi corol- 
Jarii etiam fi novae folutiones tetragonometricae 
prodeant, tamen etiam finguli cafus methodis 
vulgaribus expediuntur. 

SchoVton IIL 

§. 545. Aequatio in refohitione hujus pro- 
blematis data valet in liypothefi figurae con- 
flrudae, quando angulus ACD efi acutus, fi 
vero fit obtufus valet haec aequatio: bcJin,K^—d 
Jiiu ' /3+\|/) r{c^-d ^jin. 13^) + dyn. /3 cos. (/S+vf/) 
+ c^Jin,yp, Generalis igitur acquatio pro triipi zio 
<liredo efi Iiaec : b cjin. K~ + d /171.(^^^+0') 
ir ( f ^ - dyif $ ') + cos, (x|/ ip /3) + r/". %|/. 
Qi|od fi latus AD cadat intra Intus A B exillente 
^'^gnlo ACD acuto , obtinet haec aequatio : 
* ^/'^. A d (/3+xP) r (r^ - fvL /3' ) -f- d^n. /3 

^^^' {(^+"4^) + cyiu, y}^ ; fed exillente eodem ohr 

tufo. 



\ 
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tufo, obtixict haec : b c pu K~d fm. / \J/-/3N 

In hoc itaque cafu five trapezium fit partialiter 
five totaiirer inverfum valet liaec aequatio : 
b c fm. A = dfmf^ ± (i\r{c^ - dytn. (?r) ± rf^/«./3 

cos, /4' ± /3^ + f^y?w. ^f/. Si Jatus A B cadat in-O 

tra latus ^Z?, exiflente singulo ACD acuto, 
obtinet haec aequatio : b c fin. K~ d fin. ( /3 - ) 
r (c^ - d^fn. /3' ) + d^fin. cos, (/3 - 4/) - f Vn/. ^p- 
Sed exiflente eodem obtufo haec habetur : 

bcfin,Kzzd fin. (/3+^|y) r (c^ - /3^) - ^V^?/. /3 
(/3 + \|/) - /:^y??i.\|;. In hoc itaque cafu, five 
trapezium fit totalitcr five partiaiiter inverfum, 
valet haec aequatio generaiis : b c fm.X^dfin.{(ij^-^) 
r'{c^'dYm.^^)±dYifi.(i cos.{(iJ^^\j)~cym.^\j. Aequa- 
tio igitur generaliflima crit hujumiodi ; b c fin.K—^d 
fin./^ + /2\r'{c^— h ///./3^) +* d^fiu.(S 

cos. (y\j'Z.(S\±.c^fm, -^^ 

V/3-^V 



Probtema X X X I X. 

Fig. §. 546. Tn figura quadrilatera propofita 

XXXIX. ABCD, inter haec fex: latus AB^a, BC-b, 
CD=d, AD^c, angulum A^-^. ACD=[i; 
aequatiouem invenire 

Sohitio, 

Ex angulis B et D in diagonalcm demiflis pcr- 
pcndiculis Bb^ Dd^ per antecedentia couflat 

elTc 
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efle diagonalem AC=d cos. ^+ric^^-dyii.fi^) 
^ ^ cos, ^J. r (c^- dym. /3*) + d fin. /3 fin.^ 

et CnB=i . 

c ' 

confequenter m trianguJo flniftro per(Eucl,II, ii.) 

perveaio ad hanc aetjuationem : -SC* = -^^-S^ + 

AC^-zAb. CD, et fymbolis fubftitutis habc- 

a^ + Cdcos. (2 + rac^-d^fin, /3="))^- 
tur: b^=z ■ 

■ 

c 

-(2 a d cos. ^ + 2 a K c^ — d^Jin. /3 cos. \p 

c 

Y-^^c^-^d^ fin. (i^) + d fm. /3 fm. ^ 
q^i3c aequa- 

tio , facfla aduali multiplicatione , concin- 
iiatione et transpofitione , fit hujusmodi : 
2 d ( ccos. {i-a cos. (\[/ - /3 )) r ( r^- d^- fm, ^^) 
z= (b^^-d^-c^+d^^-^d^ cos. (B^^ + zaccos.yP) 

c+zad^Jin.lifin. (-4/ -/3). 

CorolL L 

§• 547' Sit ad hanc aequatlonem abbrevian- 

dam, 2d^cos,(i^- zac cos.^\j-A\ 

dyin, $fn.{'^~/3)=zB\ (c cos. /3 - a cos. (^/-/3) 

ric^-d^fm. (i^)^C^, et fadla fubftitutione, 

crit aequatio abbreviata : (b^-A^)c+2a B^zzzdC^ 

cxqua ftatim habeturpro JatereifChaec acquatio: 

^ r{A^C+2dCzaB'' . ^ , 

b . Ad inveniendum la- 

rc 

tus AB fit ad abbreviandum; b'^-- c^+ d^^-zd^ 

COS. zz N^ fin. ^ = W, f OJ-. /3 - 7J , (-vjy - /3) = J7, 

'^oj-.^^l,,^)^^^ cos.-^-h, et ric^^-d^-in'-)-^, 
et fadtis fubftitutionibus erit aequatio abbrcviata: 
(AT^— a^4.iar//) c+zad^ m p zd^cn-^aq) P-» 

A a <juar« 



r 



T 
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quare transponendo et dividendo habetur: 
c 

ex qua operatione ahfoluta obtinetur : 
c^h+d^-mp+Pdq^riic^-h + d^mp + Pdq)" 

Q — , ■ 

c 

+ (N^^zPdnfc--) 



CorolL 11. 

548' Sit ad abbreviandum b^^—a^-^c^+zac 
coy.-^ ziN''^ 1-2 cos. /3^ =: iW^, /3 = m, cos. /3 = n, 
fiiu (4^-/3)= cos, (■v|/-/3) = /7, et fadis 
fubftitutionibiis , fiet aequatio abbreviata : 
N^ c+d"- {M^ c+zamp)-2d {cn-aq) r{c'--d^my^ 
ilt rurfus ad abbreviandum, c+zanp^ Q, et 
c n — a q =2 P^ evit aequatio inagis abbreviata : 
N^c+d^Cl-zdP Kic^ - d^ w/^) , ex qua pro ob- 
tinendo latere CZ), liabetur, abfoluta operatione: 

T Qc {2 P^ c ~ N^ ± z P 



riP^ — cq c + N^-m^) ) ) ) 

Coroll IIL 

§, 549. Ad inveniendum anguIumy^C/?, iit 
ad abbreviandum P-fl^-c^+d^ + 2«ccox.-vj;- AT^, 
ut fadla fubflitutione flt aequatio abbrcviata : 
N^ c-zd^ ccos.^^ + zad^ ftn. /3///. (\|;-/3)=: 
-zdccos^-acos. (^|^-/3) rit^-d^^fvn.pj^)^ 
ex qua fumtis quadratis, fadla concinnatione^ 
feparatione finuum, et muitipiicatione termini 



\ 



T 
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A^'**:^ per fiiL /3^+ roj-. /3% ad totam aequatlo- 
ncm relpedu auguli /3 liomogeueam reddendam, 
deniqne divifione totius aequationis per cos. /3^ 
et trauspofitione , Ivabetur haec acquatio : 

fang. {S a c'^ +4 N"" ac d^~8 ac d"^- S a^^c^d"" 
cos,\p) Jiu.yp tang.f^ = 4 c^i-^^-S a c^d^cos.^l^ 4 aVd^ 
cos.-^^+4N^c^d^-N'' c^-4C^d\ Sit ad ab- 
breviandum cocfllciens termini prinii :r= j4j 
fecundi — :r 2 B f^t terminus cognitus C, et 
faclis fiibfiitutionibus erit aequatio abbrcviata: 
/l tauq, {i" 2B tang, (hzzC, ex qua eiicitur : 

tang. /3 — ^ 



Coi^otL IV. 

§. 550, Ad inveniendum angulum fit 
ad abbrcviandum b'^-a'^-\.d^ - z d^cos, (?,^ = N\ 
T(c'-~d^/m.B'')=:M. ut fiat aequatio fubftitu- 
tionibus faclis: N"" c^^+zac^cos.^p + zad^^fm.fS 

{-^ - (i)~2Md {ccos.a^acos. 
pofito ad abbreviaudum fin. /3 = cos. - n, 
fm.-^-x, cos.-^ -Tii-x^)^ fada feparationc 
et transpofitione liabetur: {zac^^+zadnM-zad-nr) 
KO-x^^^: zdcnM-N^c-2adm(M+nd)x, 
Sit jam denuo ad abbreviandum coefliciens 
membri finiftri aequationis =A^ terminus abfo- 
Ititus in dextro membro =: ZJ, et coefliciens ter- 
nn'ni adfedi = C, et habetur acquatio abbreviata 
hu jusmodi : ATQ-x^) ^B-^C X ex qua fum- 

quadratis ct operatione abfoluta obtinctur: 

Aa 2 SchoL 



r 
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SchoUon L 

§. 551. Inter fex cafus, qui in aequatione 
continentur, tres funtTetragononietriae proprii, 
qui tum obtinent, cum ex iis, quae in triangulo 
dextro ixivenienda proponuntur, conftrudlio figu- 
rae quaeritur, quorum cafuum duorum folutio- 
nes dedi, nimirum pro latere D C et anguio 
ACD, per aequationes quadraticas etfi latis 
operofas. Scd pro latere A D^ aequationcm 
cum ad fcxtum gradum afccndat , et magna con- 
fiet multitudine terminorum , confuito praeter- 
mifi, cum in praxi exiguae futura fit utiiitatis. 
Conflituunt autem hi cafus in Geometria pradi- 
ca, problemata prorfus nova, utilia et fativS elc- 
gantia, Caeteri tres cafus utrique methodo et 
tetragonometricae et trigonomctricae fubfunt,' 
fed ita tamen ut trigonometrice faciiius et bre- 
vius expediantur, quos tamen evolvi, quia ex 
aequatione aon prolixo calculo fequuntur. 

CorotL V, 

§. 553. Si angulus A fit aequah*s duobus 
redtis, lateribus AB^ AD in diagonalem BD 
incidentibus et trapezio in trianguJum BCD 
abeunte ; aequatio principalis in folutionc 
problematis inventa in hanc mutatur : 

zac)c + iad^ 

f%n.(h^^2 d cos. /3 + + " B''), 
unde ftatim fequitur fore pro Jatere* B C% 

, r'Q(U+cf~d'' + 2d'- cos. /3) c - 2 « 
b = — — • 

fin. (i^+zd cos. /3 (g + rjc^ - fm. jS^) 

rc 



m TETRAGONOMETRIAM. 40J 

In aequatioxie quadratica pro latere A B fit, 

hz^-i^ p-=^m^ q=:^n^ quae igitur in hanc pauiu- 

m^ — c^ — Pdn + 

lum mutatur : a ~ 

c 

, * 

c 

In aequatione quadratica pro Jatere DC fit, 

etP=?r(fl + c), fed aequatio quoad formam 
cxternam iiivariata manet. la aequatione pro 
angulo AC D fit: N = b^ — (a + cy + d\ 
AzzzzN'^c^+ ac d"- + ^a"- d\ B ~ o, 
C— 4 c"" d"" + K a c' d^+ ^a'' c^-d^ + 4N^ c'' d^— 

N^ c^ 4 c^ d'^^ aequatio igitur in lianc inutatur: 

C 

tang. /3 = r 



A 



SchoHon II» 

§, 553. Haec pofitio unum novum ad tnan- 
gula fpectans folvit problema, quod tunc obti- 
net quando quaeritur Jatus D C, cuni in Jioc cafu 
in trianguiis partiaiibus non dentur nifi duo , ne- 
«[ue in totali nifi duo cum angulo partiali ECR; 
aiter cafus obtiaeiet fiquidem pro inveaiendo 
latere AD folutio tetragoaometrica fatis com- 
^aoda ac utiiis daretur; caeteri cafus etiam fi te- 
ti^agonometrice novis methodis foivantur, tamen 
niethodis vuigaribus faciJius expediuntur. 

h 

CorolL VL 

554. Si angulus A fit rcdus vel ctiam 
tribus retftis acqualis, cadente vcitice A fupra 

Aa 3 diago- 



404 
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diagoiialem et trapezio jnverfo prodeunte 9 
fit in ^equatione pro latere B C, 
A''=.a'+c''-(r'-\-2d'-coy. /3, ct±dym,[icos.(^~B\ 
et (c ^oj. /3 ± aftn. (Bm c^-dfiiu /3 ) = C% ipfa 
vero aequatio quoad formam externam invariata 
manet. In aequatione quadratica pro Jatere AB 
fit^ = + ?z, qxz^m, h = o^ quare aequatio in 

±L {c^- n — P d) m ± 

hanc mutatur : a :== 

c 

r((N^— 2Pd nf + (d^ n — P df^ 

c 

In aequatione quadratica pro Jatere C D fit, 
N^zzb^ — a^^c^^ ct ut prius^=:+?J, =: Ijl m, 
Q=: ilf r +_ 2 n wni , etP = c?2 +.«w, verum 
aequatio quoad formam externam invariata ma- 
net; in aequatione quadratica pro angulo ACD 
fit : i^- n^- AT^ A-N^C ^+4 d^d^ 4 ct^c^d\ 

2 B =zz 8 a d^ + 4 N"- a c d^ — S a c d\ 
C^^c^d^^+^N^c^d^-NU^-^c^d^ fed quoad 
fonnam externam aequatio invariata manet. 

CorotL VIL 

555. Si angulus ACD fit recflus vel etiam 
jiequalis tribus redlis , cadente latere C Z?, 
fupra C B et trapezio inverfo prodeunte ; 
fit in aequatione quadratica pro latcre B C, 
N = c^ - d^- 2 ac cox, \p , j5 =- rf^- cos. 
C-=.aJin,-^\j }^(c^-d^)^ fed aequatio quod ad for- 
mam externam invariata manet; in aequationc 
quadratica pro laterej4 5 fit : iV = i^- + 
w/=lh/, n=:o, p= + cos.-^^jzT+^h^ q=dL/in,-\p, 
ct P^Kis^-d^ quure aequatio in hanc nautatur: 

fl=: ■ 
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C%-d^ k±Pdq± r( (c^h~d^h ± Pdqf^ c*) 

IB zz — ■ ' — ' — • . 

C » 

in aequatfoiie quadratica pro laterc CD fit, 

Qjz^c-zap^ P=Zf a Jn,?^ zzZf a q, ipfa vero 
aequatio quoad formani externam invariata ma-* 
net. Denique in aequatione pro angulo y4 fit, 
N:=b''--a''+d\ M='r(c^-d''), et ut prius 
mzz±.i, n = o, Azzznc^- 2ad\ B^-NC\ 
Czz ±_ za d fed quoad forinam externam 
aequatio invariata manet. 



CorolU VIIL 

556. Si'ponatur angulusy^CjD evanefcens 
abeunte trapezio in triangulum fininrum yl BCj 
lateribus A D, CD finitae magnitudinis exiften- 

tibus et in diagonalem A C incidentibus , ita 
quidem ut fit Cb = d cos. (i=zd , et confcquenter 

ADaAb^ aequatio in hanc mutatui: b^-a^ 
'^c^—d^-\-2ac cos.^^j^zdc—zadcos,^^. Ex liac 
aequationc quae refpedu quantitatis c, a fexto 
ad fecundum gradum defcendit, elicitur latus 

AD^c^a cos.^-d^^r^b^^-a^ fii^'^'') ct 
confequenter latus C D =■ d=: a cqs. ^ — f +, 

y (Zf^- a^Jtn. et ex eadem fequitur eife: 

^^Y^^a^-^c^-^-d^-^a c cos.-^-^-zd^c-a fOJ-.\|yj) 

pro aneulo Acos.^Lzz — , deniquc 

^ffe latus AB zirz a = (^c+d) cos. JL 



I 



Scliot 
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SchoUon IL 

§. 557. Nnllum quidcni liac pofitione ad 
trianguJa fpecflans ptobJenia novum folvitur, cum 
lieet ad has folutiones novn methodo tetragono- 
metrica fit perventum, tavncn ad easdem mctho- 
dis vulgaribus ctiam perveniatur, cum in trian- 
gulo ABC-i quincjue determinationes aequatio- 
nem ingredientes habeantur, tjuarum quaccun- 
que incognita ponitur , femper in triangulo tria 
data habentur, et confequenter etiam finguiae 
quaefiiones trigonometrice folvi poterant. 

Schotion III 

§. 558. In hypothefi figurae conflrucSae, 
nimirum quando anguli aequationem ingredien- 
tes funt acuti, valet aequatio propofita. Si 
manente angulo C-<^-Sacuto , fit angulus y^CZ) 
obtufus, valet haec aequatio: {b^—a^-c^-^d^-' 2 
cos.(i^ + 2flc ^oj.-^) - 2a d^Jtn. /3 Jin, (\p + /3) 
=:zdQc cos;(i+ acoj\(yl^-l-(i) Tic^^-dyin. fB^-); 
fi angulus CAB fit obtufus, fed JCD acutus- 
valet quoad omnia aequatio in ripfolutione pri- 
^mo inventa, nifi quod tcrminus zac figno 

negativo afliciatur. Si denique uterque angulus 
fit obtufus, valet haec aequatio: {b^-a^-c^ + d^ 
"Zd^ cos, (i^-zac cos. -^^j) c-^-za dyin, )S /».(\^+/3) 
zzzd(c cos, jS- a cos. (vj^-l-^S) Vic^-d^Jin. /3)- 
Si latus y4 B cadat intra Jatus j4D, quoinodo- 
cunque trapezium fit invcrfum, iidem cafus rc- 
currunt, et aequationes iu iisdem cafibus angu- 
jorum eaedem manent. Si latus jiD cadat intra 
latus-/^5, quomodocunque trapezium fit inver- 

jfum, dummodo anguJus uterque exifiat acutus, 

valet 
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valet fine omni mutatione aequatio primo in- 
venta. Si manente angulo CAB acutu, fit 
angulus ACD obtufus, in trape/io inverfo va- 
let aecjuatio cafus ejusdem prius inventa in trape- 
zio diredo, in cafu angulorum tertio valet haec 
aecjuatio : ( b^- a^- + (f-- z cP cos,(i^- zac coy,-\\i) 
c- -^- z a jin, (i fm. {^-^ -^- zz-- z d (^c cos, /3 - « 
cos.{^\j-\~(i)^Y'{c'^-d~fn.l^''), Denique in cafu 
quario valet hacc aequatio : ( /;^— fl^ — c^ -\-d^ — zd^ 
£os,(i^-za c fox. \f/) c- za d^fn, /3 fm. (\|;-i3) 
= 2 i ( r co.r. /3 - a cos. - /3) ) r ( c^- d^ph (o^ ). 
Generaii/rima igitur aequatio eft hujiismodi: 
(i^- a^- d^ - zd^ cos. (h^ z a c cos, \}>)' 
f "+ z a d^ fin, (i Jin. ± /3 ) Ifr 2 flf- 
{ccos.^+a f OJ*. ( \{/ + /3 ) ) Y~{t^-d^Jin,^''). 

Probiema X L. 

§. 559, In figura quadriJatera propofita 
ABCD, intcrhaecfcx: latusvf^=a, C/J=^/, 
AD-c, angulum y/=:\I>, B-K, ttACD^I^y 
ae^uatienem invenire. 

Solutio, 

Cum fit per andccedentia diagonah's A C Fig. XU 

== rC/:^— d\ftn, + d cos, /3 et 

r ^ fin,4fK'(c"~d^fm.(B^)-dfn.^cos.-\b 
fn.CAB^ — — 1-- et 

c » 

c ' 

■ 

quibus et ex finu cofinuque anguli Sobtlnetur: 

fi'''ACB-= 

J'''(^ ^P)r(c^-'d^Jin,(i^)-dfm, (i w.(A+ \|.) 

c 

Aa 5 in 



a 
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in trianguJa fiiiinro pervenio flatim ad hanc ana- 
lo^iairi: A B: fin. A C B-A C: fin, 5, h. c. 



=:T{c^-d^fin,lB^) + dcos, (i: ftn. A, unde fequi- 
tur fore : a c fin. A = dfiih ( A+\|/- /3 V ( c^-dyinS^) 
^dyn.licos(^A+-^~(B) + cyn.{h+^l,), Q.E.I. ' 

Coroll, L 

' §. 560. Ex hac aequatione ftatim incurrit in 

oculos elle latus A B ^ a = 

c fin. A 

r{c^-dymS)~(^ftnS cosXK+^-d) +c>z.(A+\p) 

I I ■■ I ■ — ■ ■■^— ■■II ., .1 I ■ ■ I ■ I I I ■■ ■ -^- ' ■ - ■ • 

f fin, A 

Ut ad aequationem quarti gradus, pro obtinendo 
latere A Z), perveiiiatur, fit ad abbrevian- 
dum, fin. /3 = m, fim, A = A, fnh (A + "vjy) = 
/?i.(A+\{y-i3)=7?, et foj*. (A + \]/"'/3)=:^, et 
facftis fubflitutionibus et transpofitionc, habetur 
aequatio abbreviata : a c h + d^ m q — n •:=' d p 
Y' (^c^-d^m^), ex qua evoluta fumtis quadratis, 
fada concinnatione , transpofitione et ordina- 
tione , obtinetur haec aequatio OjUarti gradus 
completa : c^-zac^k + {a^h^-d^p^ - zd^^m q) 



.2 



€^ + zacd^hmq + d^^m 

0, iisdem nominifcius 



ad abbreviandum adhibitis invenilur effe latus CD 

y Qc^ p^ — 2 c m q (a h — r «) +. c p 

d c= ' ■ ' ' — 

m r 2. 

Y^{c^p^-4fah-cn) Ccmq+nr'(ah-~c?i)'))') 

^ ^K^ Corol 
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CorolL II, 

§. 561". Pro angulo B obtinendo fafla fepa- 
ratione finuum et operatione abfoluta, habetur: 
tang, A = ' 

cym.^\j^d^finS cosX^\j-(i)^dfmX^'(i)ric^'dyv.(l^) 

^ f (fl- f CQs.^\j)-d {cos.C^l^-li^rCc^^-dYmS^^^+dytn /3yk(\^-/3))* 

vel etiam /ang, A == 

_ 4^fec-(-^~Q)-d^fnS+dtmtg.(^p-(^) r(f'-dyin.(?r^ 

^ c^a-cos.^lj^ftc^^lj^^i^-dXric^^^dyuS^^+dfih^i tang.{y\j~^)) 

Si ad abbrcviandum ponatur a c fm, A — ^ 
fn, (A + \|;)= A^^ ut fit fada fubditutionc et 
transpofitionc , A^ + d^Jin, /3. roj-. (A+^J^-/^) = 

/7^.(A+\^-/3)r (f^-rfV^^-/3^) eritfumtis qua- 
dratis , fada transpofitione et concinnationc, 

A^+zA ^dyn. /3 cos. (A+4y-/3) + d^ /m. (^^=^d' f ^ 
fin. (A + '4'-/3)^ multiplicato termino A^ per 
yS"". /3^ + cos. /3^, ad aequationem rcfpetflu aii^ 

guli /3 homogeneam reddendam, finibus fepara- 
tis, et iu finiftram partem aequationis translatis 
terminis omnibus, qui quadrato /in. (6" vei etiam 
fn. /3 cos, /3 afficiuntur, caeteris in dextram, 
fada divifione per cos, /3% et pofito ad abbre- 

viandum: fn, ( A + \^) = cos, (A + \p)=w,- 
tang, /3 — prodibit hacc aeqatio qradratica 
Gmni operatione abfoluta : 

—z£ik^^'^ '!ili_r ^ ( + )^ 

^ ~ A^+d^+zA^d^m^-d^^^n'' ' 
£(££wi^-^*) (v^4+^H2^^^^m-^^£^r)) 

> 
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CorolL IIL 

562. Pro inveniendo angulo -<^, pofito 
ad abbreviandum Jin, (i:=.h>i Jin, (A - y3) = 
cos.(A'-[B)=:n^ fm.K^p-, cos.K~q-, V{c^-d^h)^M, 
Jin.-ip-B, cos.^p^^T^i^x^)^ fada finuum fe- 
paratione, fubftitutione et transpofitione habetur 
haec aequatio abbreviata: acjj-^Mdii+d^hm-i-c^q) 
x^iMdm + c^^p-d^^hjijKC^-x^), Sit denuo ad 

abbreviandum coefficiens ipCmsxzzA^^ et coef- 

ficieus ipfius K(i-x^) = B\ erit aequatio abbre- 

viata: acp-A^xzzB^T^i-x^)^ ex qua ope- 

ratione abfoluta elicitur : 

A^acp^B^rCA^+B^^a^c^p^) ^ ' 
X z: ~ Rn, 

SchoUon J- 

§, 563. Inter fex cafus qui in aequatlone con- 
tinentur, duo funt Tetragononietriae proprii, 

qui tunc obtinent, quando ex alterutro iatere in 
triaiigulo dextro inveniendo, figura confiruenda 
proponitur, qui cafus in Geometria praclica 
confi:ituunt duo problemata nova utilia juxta ac 
fatis pulchra. Caeteri cafus quatuor utrique 
methodo et tetragonometrieae et trigonome- 

tricae fubfunt, fed ita ut trigonometrice fere 
facilius folvantur, quos tamen evolvi, quia cx 
aequatione non difficulter deducuntur. 

CorolL IV. 

§. 564. Si anguli A T) ponantur fimul 
aequales duobus rectis, ut prodeat trapezium 

paral- 
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parallelarum bafium AD, BC, aequatio pro 
latere A B in liane mutatur : 



a ~ 



c fin, K 

vel etiam 

yfiiL.(i(r{c^- d^ftn. /3^ ) + d^pn. /3 cos. /3 ) 

in aequatione quarti gradus pro latere AD fit, 
«=o, p^^n-j q"-cos./2-i evanefcentibus omni- 
bus terminis in quibus occuurit n^ aequatio ad 
hanc quadraticam deprimitur: (a^ — d^^p^) 
c^ — zacd^hmq^d^m—o^ ex qua, operatione 
abfoluta, elicitur: 

d'^m("ahq±mr'(d^-~a^h'^)) . . 

' = ~ ' 

tio quadratica pro latere CD in hanc mutatur: 

Y~(c^m — zachq+c ?^(c*'m^— ^ahmiah-^c 5))) 

d = • 

In aequatione quadratica pro angulo ACD fit 
A^rzac fin,X-i «z = o, n=:~?, et aequatio reflU 
tutis valoribus in lianc mutatur: 

a cfm. A (ci^±c'r(d'--d"fm.Xj) 
a^cytL^^ + d^^^d^c'- ' 



CoroIL jr. ' 

§. 565. Si angulus A fit redus vel etfam 
^^quali,s tribus rccT:is, cadcnte verticc A fupra 
diagomlem^D, et trapezio inverfo prodeunte, 
aequatio pro Jatcjre AB m hanc mutatur; 

■u 
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d cos. Ch-[i)rCc^~ cl^fm. PJ-) ±. d^fm . /3 

d Z. ~ ; • r 

c Jin, K 

r , In aequationc quarti 

c Jiu. A 

gradus pro latere A D ct quadratica pro Ja- 
tcre CD fit, n = + cos, A, = + cos, (A-/3), 
q=::fjin.(h-(i), prior igitur paululum in hanc 
mutatur: ^^^ljl^ a c^ h + (a^/i^ — p -{-zd^mq) 



c jLzacd^hmq+d^^m*' 

i : =0, pouerior inhancabit: 

■ ■ ^ 

^ y — 2 c mq(cn ^ an) ± c p 

m T~ z 

y (cy^ — ^{ahl^cn) Qm''' (a fi + c 70 *+ ^ ? ) ) ) 

mf^2 

Aequatio pro angulo B in hanc mutatur : 
_dcos. /3 r{c^-dyn.(i'')±dyn.(i^±c'' 

^^^^' ^ ~ac±d pi.(Br{c^-dyn.li^)^:dym.[i couS 

In aequatione pro angulo ACD fit, A^=.ac 
Jin. A If cos. A , m^± cos. A , ?i = Ijl Jin. A , 
quae igitur in hanc paululum mutatur: 

d^^nCc^m ±A^) ± ri^d^^n^iA^^ c^m)^ 

^ ~ A''^d^±zA^d^m~d^?'^'' 
^id^c^m^^-A'^) (A^^+d^^^zA^d^m-dW)) 

A^+d^±zA^d^m~d^c^-n^_ • 
CorolL Vr. 

t ■ 
■ 

§. '566. Si ponatur angulus B redus vel 
etiam aequalis tribus redlis, cadente vertice B 

ad dextram dipgonalis AC ti trapezio inverfo 

pro- 
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fXQ 



deunte 



aequatio pro 



latere AB m hanc 



mutatur: = 



+ d/in. 12 pt. ("4; - /3) + cos^ 



In aequatioiie 



■ 

quarti gradus pro latere A D et quadratica pro 
latere Z) C fit, /2 = jt w == +1 cos. -^, 
ji? .+ (4^-/3), ^ — "+/7^. (-^-/3), 
quaruni prior iu hanc paululum mutatur : 
c^^-zac^ + (fl^ -d^p^ + zd^mq^c^^^zacd^^h^nq ■ 



n 



n' 



n 

— =:= 0, led poficrior in hanc abit: 



V (^c^ p" + -2 c m q {a — c n) + 



m r -2 



'^"Crjy^ — — f 7Z C?w^(^3 — cn) + cmq))^ . 

— ■■ "— - — — ' ' — — ■' ■ ' — » 

mV" 2 

Ii\ aequatioue pro angulo A[ C B fit 

A'^t=.'^ac'+c^ cos.'^^ m=::+ coi-.c^, n=:+Jin>hy 
quae igitur in hanc paululum mutatur : ; 
n CA ^ + c^mJ ± rQdUi^{A^±c^m)^ 

" A^^+d^ + zA^d^m^d^ ^ 

^ + {d^ c^ -^A^^^ij/I^^ + d^^zA^ d^ m - d^ c^ ) ) 

A^^^ J^+zA^d^m^d^c^ii^ 
aequatione pro anguio A fit, jh = + f 0/. jS, 

•^"^ = {d'' h n - M d m ~ c'-) , quae igitur 
''i hanc paululum mutatur : ^ 

^*+ i?* — 



CoroH, 
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Coroll. VIL 

567. Si angulus ACD ponatur reclus vei 
ctiam aequaJ/s tribus rcdlh^ cadente latere DC^ 
fupra latus B C, procieunte trapezio totaliter vel 
partialiter inverfoo aequatio pro latere AB in 

d cos. (A+ -J/) r (c^~ d^^ 
lianc mutatur: azz -~ i 1 

c Jin. A 

•^i^//?.(A + \ |/) + cyn. (A + i^) 

f A 

tlone quarti gradus pro laterc AD^ ct quadratica 
pro Jatere DC fit^ mt^^dli, cos. (A+-4^), 

5= (A + \|/)^ quarum prior in lianc pau- 
luluni mutatur : c"^- za c^ h + {a^lf'- d^f'-'2d'^q) 



In aequa- 



c zacd^hq + d"^ m'^ ^ . 

== 0, poltenor in lianc: 



^_ '^C^^ — 2 c q fa h — c nj +. c p 
f(c^p^ — 4 r« — ^^.^ « l^ — ^ w+r /7))). 

aequatio pro anguJo £ ia hanc mutatur : 

cyn. -^p q: dyn. -^^lfd cos. ^f-^c^^d"-) 

tcm^ • A ^ ' ■ — — • • • 

c{a~ cos.y\^) 4: d fin, -^^ J^^c^-d^ + d cos,-^" 

in aequatione pro angulo lit, A 
n-^^^Jin.x-l^p^ mz: + cos.h^'jiq^ M-f^(c^-d^), 
A:zd^m:^Mdn+c^m, B^^^d^^n + Mdm +c^n, 
et'aequatio in lianc paululum mutatur: 



Xzz 










CorolL 
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CorolL VIIL 

568» Si angulus A fit •aequalis duobus re- 
<ais, latenbus AB^ A D in diagonalein BD in- 
cidentibus et trapezio in trianguJum BCD 
abeunte, fic fegmentum EB lateris BD — 

/r 0/. (X-Q>) — fviu A 

|— I _ . -- ■- - - — .- - * _ - - _ * 

c Jin. A ' 
gradus pro Jatere D A tt qnadratica pro latere 

Z?Cfic, 7iz:-/i, 2^-~fvil.{K-iz)), q:^-Ci)S.(K'^)p 
quarum prior in hanc paululum mutatur : 



in aequatione quarti 



= o 



pofterior in hanc abit : 

y Qc^ ^ 2 c m n q f a + cj + c p 

m r -2 

ir{c^p^ -^mCa+Cj) Cni^nCa+c J-c^nq))^ 

m rz 

Pro angulo B aequatio in hanc mutatur : 

d^ftn. /3 cos. (^ + dfm.(ir(c^- dyn. 
■ r (a+c) + fif £ ./3 ric^-dyin.fS')- dfin.(^i' 
"^^^ ctiam ^«77^. A = 

d^- cos.(^+Jr(i^-dyn.^'^ . 



^«+c) c co/tff ./3 + d tot.a r(c^- dyn. iS") - dyn.f^ 

__^<^quatiGne pro anguio ACD fit : 
•n. ~ (a-^c) c fin. h..) m--fin.X^ u=.-cos.h, 

B b et 
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et aequatio in hanc paululum mutatur : 

+ ^ni^-A^^^iA ^^d^- zA^d^^m-d^c^n^)^ 
^4 + d^^A'' d^ m - d^ * 

Scholion IL 

§. 569. Pofitionc in hoc ultimo corollaria 
adhibita, refolvuntur duo nova probiemata ad 
trianguJa iped^antia, quando quaeritur vel Jatus 
CD^ vel J9£ fegmentum lateris A fi^ cum ne- 
quc in partiaJibus, neque in totali triangulo, 
dentur nifi duo, una cum fcgmento ^JEin cafu 
pofieriore, et anguio partiaii A C D in cafu 
priore, caeteri cafijs iicet tctragonometricc 
nova metl)odo folvantur, tamen etiam trigono» 
metrice expediuntur, 

Corolt. IX. 

570. Si ponatur angulus AC D 

aequatio pro iaterc AB in iianc mutafur : 
d,fm. 4/ r (c^ — d^ fm, /3V — d^-fin. H 

£f ZZ— — ■ — . — — ^** — ■ 

c fn, /3 

cox.^ + c^ fin. (K-^-yljJ 1 V 1- • . 

— ~ , anruio A eiimmato, 

cJin./2 ^ 

, . y ^ ^ dfn.-^jrir-dyn.K^) 

vel etiam fi eJmiinato : a=-:i ^ 

c fm. A 

■ — rf^ fin. A cos. \|; + fin. (A + \J;) 

, c fm. A 

In 



V 
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In aequatione quarti gratlus pro latene AD 
et quatU-atica , pro Jutere D C fit , "ft 
jj7 --^^ JirK q~=i cos. \|; q.iiarum iJla in ■ Irmc 
abit : c'* — z a m ^J^a^ni^ - p^- zd^mq) 



hacc autem etiam iu hanc abit ; 



y Qc" — 2 m q ( a m — c n) + c p 



y^{c p^--4(hm-cnj icmq+m^ {a 7n-cn)^)^ 



In aequatione pro angulo ^fit, ?;/ =0, 7i r: +7, 
_p = = cos, A roj*. /3 , M := T ( ~^*//'^) = 
K^c^-d^p^)^ fed aequatio quoad formani cxteniam 

invariata nianet, nifi quod // pro fubnitui polllt. 
Qnod fi ponatiu' angulus ACD^A^ aequatio pro 

latere AB^ in hanc abit angulo eJiminato: 

o ^(^^ - <M ^^) - ^'/^- /3 cot A + f 

f Jln, A 

— Jjj^^ — • acquatione quarti gradus pro la- 

tere A D et quadratica pro latere CJD fit, 
B^-pL'^, n = fm,{h + -^) = /n. ( A + /3)^ 
P^^-h^ q^cos.hi quarum itaque prior in hanc 
pauJulum mutatur : c^^-z a cVi+inVi^^-d^h^^zd^^mq) 



f +^ctcd^hmq + cl'^m^ 



^ = (7, poflerior in hanc abit: 
Bb 3 
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- ( — 2 c m q (a h — cn) -^^ c k 
d c= 



t^'(c^ h^- ^fah- cnj (cmq + m^Cah - ))) 

M^H^^^Vta^H^^BVB^Bt ^««^^■^■^^^^"^^^ '"^^^^^"^^^^^^^' ^^^^^^''^'^^'^'^'^^■'«^^■^^H^^^M^M^ ■■«■«^M^^^M^^^BWB ^^H^^M^^^^^^ 

, m y z 

Aeijnatio pro angulo B in hanc mutatur : 

tang. A = — d^) fr^' C^^ — rtoj-.x^) c-rf" 
ric^—d^fm.-^'-)^ 

SchoUon IIL 

571. Aequatio fupra inventa locum habet 
in hypotliefi figurae con/irucflae , fcilicet fi an- 
gulus A C D acutus; fi vero fit obtufus ut 
Ibngitudo diagonalis fit (f^ — d^Jtfh(3'' ) 
— d cos. /3 obtinet baec aequatio : a c Jtu, X^—d 

y^w. C /3 + A + x// ) r C^"- dyn. /3') + d^n. /3 

cos. ( /3 + A + ) + ( A + ). Si latus! 
^D cadat intra latus AB^ quomodocunquc 
trapeziuni fit ixiverfum, exiftente angulo-t^CZ) 

acuto obtinet haee acquatio : a c Jin. A == 

fn. (/3 + A + %^) r(^"-A>^./3")+ d^fm,(i 
fox. (/3 + A + %|>) + (A+\^). Scd 

exifiente angulo ACD obtufo obtinet haec: 

afy/;/.A CA+-4;-/3) r (f"-^^>f./3^-) - 
y?w./3 i:oi-.(A + '4/-/3) + ^V^J.(A + 4/). Si Jatus 
AD cadat extra latui.- , quomodocunque 
trapezium fit inverfunl, exifiente angulo ACD 
acuto , obtinet haec aequatio : a c Jin, A ~ 
(/3+A"\f/) r {c^ - d^ finS^^ -^- d"- fin/(i 

(OS. 
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cos,(0-^},~yp) + c'^/i7iXh~4f). Sei exiflenfe ertdem 
obtufo habetur haec: ac fn,K = d fin.{K-(i-~'^) 
r (^*- d^fm. (i\) - d^/m. /3 cos. ( a - /3 - "4/) 
+ c^fn,(K~ \^)^ ubi notandum etiam evenirc 
poiTc, ut angulus A- /2 - fiat negativus, in 
quo cafu recSius fcriberetur aequatio hoc modo: 
acfn.K — d fm. {B+^\j-K)r(/~d^ 

qi i^/fw./3 coj-.CA +rx|> ±./3; + c^fn. {K±.^), 

pro hoc itacjue problemate aequatio gene- 
raliflin)a efl: hujusmodi : a c fn. K =:= d 
/w. ( X + xj. + /3 ) r ( ~ 'd^^tii. /3*) ±. 

Jn./^cos. (K-+xpjLB)+c^f^.Ch±-ypy 



Bb i CAPUT 
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, 1 , ^ ^ ■^g y e * ' ^* — 



C A P U T XIL 

Continens duo problemata fextae five ultimae 
clajfis partieiilaris fiib pofleriore principali 

contentae. 



Prohlema X L I. 



^h» §• 57^' figura quadriJatera propofita 

XLI. ABCD, im^haecfex: Jatus AB^a, BC^b, 

ADtzc, anguium ^ = \|/, ACD=:fi, 

aetjuatiouem iavenire 

Sohitio^ 



i) In triangulo finiftro ab angulo C in latus 
ABdevniffo perpendicuJo Cc, eft per (Euci. II, ii.) 
diagonalis A C y ^i^^ ^ C0T,h) = A 

brevitatis gratia , hinc in eodem trianguJo for- 
mo Ivanc anaIog"iam AC (h): fm, B (fnu K) 

^BC(b):fm,CAB^^^^, et hinc 

/i 

cos. CAB == r {h"' fivi^ A^). 

Ex his et ex finu cofinuque anguli A for- 
mo finum et cofinum anguli C A D tt invenio : 
r A^X. fn.^Lrih^-b^fnnh^-^-bfm.Xcos.-^j 

fm.CAuz^L — i: — 1 i — ± ll^ et 

h 

„ ^ „ tos.-li r(h^ - b^fin. X*) + b Rn. X fm.-^j 
cos, CAD- — i ^ : — i i — 

h 

3) 



V 



m TETRAGONOMETRIAM. 421 

3) Ex Iiis et ex finu cofinuqiie anguli A CD, 
formo finum anguli D-, cjueni invenio efTe: 

fm. / 3 co.r.x]; rOr-b^fiiiX^) + b fm fm.K fin.-^ 

~~ ~ 1 

+ cos-. /3 fin. ypT^h^- b^ fin. A*)- b cos. (ifm.Xros.-^ 

_ 

/m. (/3 + 4/) r {h^ — b^fm. A^) —bfin.K 



. h 

'^JS.lJLl— fin. D. His fadis in triau. 

gulo clextro pcrvenio ad hanc unalogiara, 
AC: ftii. D = A D : p. A C D, h. e. 
r/M. ("/3 + \|/) r (A* — d^^fm. ) — b fn. A 
roj-. ( /3+ \{;) — c ■ /iiJ'- /3i conrequenrer habetur 
haec aequatio : ^/««-/3 = c p.{0-^yp)r{li^-byn.h^) 
cjin. A iOJ". ( /3 + -k//)! E. I. 

Scholion 7. 

§. 573, Re accuratius perpenfa aequatio in- 
venta potefl: ab omni irrationalitate liberari, eft 
cnim r (h^~b^Jin,h^)~ria^ + b^+^ 

€os, d - Jhu K^^ — y^a^^ + ^ah cos. > + i ^ cos. A^) 
:=a1\i b cos^ d , quare fiet aequatio inventa : 

2rt cos,k) fm. (i, c fm. C/3 + -4/) 
(«ipicoj-.A) — ^ryivz. Acoj'.(/3+\|>), ct couiequen- 
ter habetur haec aequatio abbreviata abomni irra- 
*ionalitate I ibera : ( fl ' + 6'' + a a A cos, A ) ftn- /3 

/«.(/S+^f;) + b c fin,((^ + ^l^±K\ Sed 
animadvertendum obtinente figno affirmativo 
termmi prioris dextri mcmbri, obtinerc poflTc 

B b 4 fignum 
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fignum utrumque termini feipentis, fed obtl- 
iiente iigno negativo termiai ijlius, noii nifi 
hujus negativum obtincre. 

CorolL L 

§. 574. Ex hac aequatione flatJm hquet eflfer 
c — (a"^ + 1:^ 2 a b cos, d) Jtn. /3 : 

± C(i + '^)^ b fm. (/3 + + A) > 

Sit pro inveniendo Jatere 4IB ad abbreviandum : 
fm, /3 == fiiu (/3 + xjy) cox, A " n, 

fi^' (/3 + '4^d:A) — et fadis fubflitutionibus 
fiet aeqnatio abbreviata: (^^^ + ^^ + 2 a b n) =: 
i (a r/jip Z' r /7), ex qua operatioae ad finem 
perdudla habetur : 

^bn/c+cp+r^i^bnk + cp^^-^bkibk + cq)) 
o — • 

2 k 

Similiter invenietur eJTe: Jatus B Czztz 
^ ^ankj^cq+f^^^ank^cq^^-^ak^ak + cp)) 

2 k 

Pro inveniendo angulo ACD habetur haec 
acquatio : tang, /3 ~ 

c(ajin, ^p+Lb cos.i-^+Lh)) 
a^+b^^^+^ab cos. X+c(a cos.\p + b cos. ( \|;+A )) 



Corolt. IL 

§. 575. Ad angulum B inveniendum fint ad 
ibbreviandum nomina in coroUario praecedenti 
tifurpata, et praetcrea Jin. A cos. A = 

l^. ( / — a;* ), fada fubftitutione et transpofi- 
tione , habctur haec aequatio abbreviata : 

Ca^+b^)k'+:acp+.bcqx:=b(2ak'-cp)r'0-xy 

Sit 



1 



L 
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Sit etiam ad abbreviandum terminus abfolutus 
finiflri membri ~ A^ et coefficiens datus dextri 
membri =i?^, erit fada fubflitutione aequatio 
abbreviata; A"^ zLb cqx-B'' V {i-x)^ ex qua 
operatioiie abfoluta obtinctur haec aequatio : 
±A^-bcq±B^r{b^c^ q^+B^-A^) ^ 

X r= — fin. \, 



CorolL IIL 

§* 576. Pro inveniendo angulo A ponatur 
ad abbreviandum Jiu.ji^zk^ Jin.A-m, cos^K-n^ 
a^ + b'' + 2 ab n /2*, Jiu. (/3 + \f/) 
cos. {13 + \'/ ; — T^i — :v^) , fada feparatione 
finuum iubHitutione et transpofitione , habetur 
liaec aequatio abbreviata: h^k (^a ~ b n} cx=z 
bc iu}^ {i-x^) ^ ex qua operatione abfoluta ob- 

±hk{a^hn)±bm r{c^-h^k^) 



tinetur: x =. 



hc 



SchoHon IL 

§' 577« Omnium fex cafuum in aequatione 
contentorum, funt tres Tetragonometriae pro- 
prii, qui turn obtinent, quando ex inventione 
llng\]lorum trium in finiflro triangulo figura 
conftruenda proponiiur, qui tres cafus confti- 
tuunt totidem problemata nova in Geometria 
pi-adica utilia et fatis pulchra. Caetera tria 
utrique methodo et tetragonometricae et trigo- 
nometricae fubfunt, fed quorum folutiones te- 
tragonometricae trigenometx-icis noa adeo mul- 
tum cedunt. 

Bb 5 Coroli 
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CorolL IF. 

§• 578- S5 angi)H A B ponantur fiinul 
funui acquales duobus rec^lis, ut prodeat trape- 
ziuin paralleldrum bafiuin AD^ ^C^. aequatio 
pro latere AD^ adhibito figno anguli A affirma- 
tivo, et angulo ■vj/ eliminato in hanc mutatur: 

(a^-^-b^^T 2 ab cox. A ) /3 , 

c— — ; : — r r , vel etiain 

+ (fl/;7/.(/3-A) + /;ym./3) 

aiigulo A eliminoto habetur : 



fed 



in a 



1- 



+ (a/m.(;S+%/.) +bfui.(i) ' 
tcro cafu, cjuo fignum anguli A negativum ad- 
hibetur erit angulo \[/ eliminato : 

fl^+Z^^T 2fl6 mr. A) lin, Q 
f^:-- ~ :L ; m aequa- 

+ (^/^.(/3-^^) -h6/fe.(/3-2A) 
tione pro htero AB^ fit, qzz-k^ et aequatio 
in iianc paululum mutatur : 

^bnk+cp + y^Cibnk + cp^y-^bk''^^':^^)) 



o = 



Pro latere 8 C fit etiam qzz-k^ ct aequatio in 
hanc paululum mutatur : 

'Zcink + ck + Y'{{2ank + ckf-4.ah{akjrcpi) 



b zz 



2 k 



aequatio pro angulo ACD in hanc abit^-adhi- 
bito figno anguli A affirmativo, tang. /3 = ^ 
(/i/?/.4/:p b) : {a^+b^:^2 a b cos.h) + (a cox,y\jJ^b) cy 
Verum figno anguli A negativo ufurpato habetur 
haec : fang. /3 == fih \|/ Ijl i cos. 2 A) ; 
(a^ + b-^l^^abcos.^Zf. c ( a tox. \|y bcos.^K)^. 



CorolL 



1 
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CorolL V, 

§. 579. Si angulus^ ponatur reclus vel etiam 
aecjualis tribus redis, cadeate vertice A fupra 
diagonalem BP^ Qt trapezio inverfo prodeunte, 
aequatio pro latei^e A D in Jianc mutatur : 

€z=i~ ^^-^ — - — Iii aequa- 

±acos.(B + ^ cos.{(i±ih) 

tionibus pro lateribusy^5 et BCfit, p~±cos.(^ 

q =+ fox. (/3 + A), aequationes autem non mu- 

tantur, nifi cjuod fiius fignorum , quae terminis, 

ia quibus occurrunt q, praeporiuntur, ita 

mutatur, ut fuperius fiat inlerius et contra. 

Aequatio pro anguio A CD in hanc mutatur : 

tang. /3 ~ + ( « — b JiiL a) c: (a'+ li^ qi b 

{2acQS,Kl^cfin,K)^-i denique in aec|uatione pro 

angulo litterae/? et q eosdem habent valores, 

figna veio termini primi in dextro aequationis 
membro relpedu fitqs taatum mutantur. 



CorolL VL 

§. 540. Si angulus B fit redlus vel etiam 
aequalis tribus redlis, cadente vertice B ad dex- 
•tram diagonalis A C^ et trapezio inverfo pro- 
deunte, aequatio pro latere AD in hanc muta- 

• " "±(nf/^^-C/3 + \|;) + b fOj-.^/S+x^)) ' 

aequationibus pro lateribus cacteris fit, « 0, 

cos, (j3-[-^|>), igitur aequatlo pro latere 

A B in hanc mutatur : 

+ cp±LT'(c^p^-4bk (:bk+,cq)) 
<t=; . ^ et aequa- 

tio 
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tio pro latere B C \xi hanc abit : 
i~X_J l_i — I '—i^ Ataequa. 

tio pro anguio A C D m hanc abit : 
tang. /3 = c Jtn. ■vj^ ; («^ + "+ 

(acos, b /tn.-\p) c^, dcnique in aecjuatione 

pro angulo -^4^ fit, ?w = dL/, /i^^^a^+Z;^ 
ipfa vero aequatio in lianc mutatur valoribus re- 
^ . . a (m, /3 + 6 r ( - C + 6^ ) /in. /3") 

liitutjs; a:=- . ; — ~ 

CoroiL riL 

581. Si angulus ^CZ^ponatur redus vel 
ctiani aequalis tribu.s redis, cadente iatere CD 
fupra vel infra latus li C, ct trape/io inverfo 
prodeunte, aequatio pro Jatere AD in hanc mu- 

tatur: f ~ : — ; rj m 

4i ( a cos. \J> +■ 6 cos. (\{; di X ) ) 
aequationibus pro lateribus caeterii fit, ^= i 

^ — i COJ". /3 ^ ^ = i fOJ". ( \J/ Jz. , aequatia 

igitur pro Jatere A B in hanc niutatur : 
2bn±c p +, f^(2bn+.cpy-4b(b-'cq')) 



z 

aequatio pro laterc B C in hanc mutatur : 

2an±icq +i y {2aH~+ cqf -4 a ia-cp)) 
./ 

2 

In aequatione pro angulo 5 fit, 
(a^+b^-acp), £^=+.{2 a-cp) b, forma 
vero aequationis externa manet cadem, dcnique 
aequatio pro angulo A in hanc abit : 

±ia~hn) A Hh bm r(c^-h^) , 

k c 

CorotL 
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Coro//. VUI. 

§. 583. Si ponatur angulus A aequalis duo- 
bus retSbis, lateribus AB^ AD in diagonalem 
B D incideiitibus et trapczio in triangultim 
BCD abeunte, aequatio pro latere AD iu hanc 
mutatur : c {a^ -^- ti^j^ z a b cos. A ) fn, /3 ; 

(fl 7??^./3 +. ^ ^'^- (/3 +.A))7 in aequationibus 
pro latenbus caeteris fit, pzi-k, ^ =-7??/. (/3+A}f 
quarum igitur prior in hanc niutatur: 



Ct poflerior in hanc abit : 

zank + cq + KiC^ank+^cq^f^^ak^ia^^c)^ 



aequatio pro angulo ACD in hanc mutaturr 
tang, [i-+^cb cos,X: (a^ + b^^Z^ zab cox.A 
{bcos,K-a) c ). Denique in aequatione pro an- 
gulofifit, A^zz{a'--\^b^±_ac)k. b kXzaJ^c), 
quare in prinio tcrnuno dextri menibri figna 

tantum fitum mutant. 

Scholion III^ 

$• 583. Per hanc pofitionem folvuntur tria 
problcmata nova ad triangula fpedantia, quac 
Vulgaribus methodis non folvuntur, qui cafus 
tunc obtinent, quando quaeritur nngulus la- 
tus /JC, vel denique fegmentum BK lateris BD^ 
in fingulo enim cafu in triangulis partialibus non 
dantur nifi duo, nec in totali nifi duo, et angu- 

partialis ACD^ vel etiam fcgmentum alterum 
ED^ in eo cafu quo quaeritur alterum£/^T caetc- 
n duo cafus vulganbuK methodiii etiam folvuntur- 

Coroll, 



i 
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- CorolL IX, 

§• 584. Si ponatur aiigulus B aequalis duo- 
bus redis lateribus B B C in diagonalem y/C 
incidentibus, ct trapezio in triaugulum ACD 
abeunte; aequatio pro Jatere AD in hanc mu- 
tatur: czz^jx^^bffin.Q) : (a+_h)fm.(J^ + -^), 
et confequenter, c~(a±_b) fm. (i : fn. ( /3 + \J> ), 
quareligno negativo rejec^o et foJo adfinnativo 
retento, prodit folita analogia trigonometrica: 
a+b: ^7z. (/S+\J;) = f: /in. /3. In aequationi- 
bus pro fegmentis AE et EC Jateris A C, 71=:- 1, 
qzz- Jiu. (/3 + \|/)') quarum prior in hanc pau- 
JuJum mutatur : 

-zbk±_cp±}^{{2,hk±_cpf-4bk(bk±cq)') 

a — ■ 9 

2 k 

poflerior in hanc paululum transformatur : 

-zak+c q^KC ( 2 a A"Xc f-4 ak(a k±c p )) 
i — . 

aequatio pro angulo ACD in hanc mutatur; 

c{a fia.-^^b cos.^\^) , 

tan^i. (6 = — — : — ; r , dcnique 

{a':fby+{a±h)ccos.'^' ^ 

in aequatione pro angaio A Rt^ m = o, n zz— i, 
jtl^)^ et aequatio ipfa in hanc mutatur: 

(a+b) /tn. /3 ^ . . 

^vs-^-^-^— == Ju. (/3+ ^J^). 



SchoHon IV, 

§. 585. Aequatio primo inventa valet in hy- 
pothefi figurae conftrudae. Scilicct quoties- 

cunquc 
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euncjue trapezium eft dirednm, fl vero trape- 

zium ita fit inveiTum ut Jatus y1 D cadat intra 

latus AB^ valet haec aequntio: (rt^+i"Ijl2n^?mr.A) 

/7/./3 = + flc//;.(/3-^|/)-+ if/?7z.(Aq:/3±x|>), 
ubi notandum fieri etiam poire, ut fit angulus 

majorangulo /3i in quo cafa redius fc-riberetur 

acquatio hoc modo: (^a^ -^- h^l^ 2 a b cos. A) 

fin.(i-^±^ac JtJi.i-^j-lijrifh c . A~ /3 +. ^j/ ), 

quod Jfi vero latus A D cadat extra Jatus j4 /f, 

quomodocunque trapezium fit inverfum, valet 

aequatio primo inventa. Aequatio igitur gene- 

raJiffima, hoc problema refoJvens efl liujus modi: 

{a^+b^^I^^abcos, d) Jtn. (i=:+,acfin. / /3 + ^\ 

Hpir/w.//S4-4/"q:A^. 
^A4r/3± V 



Probkma XLIL 

§. 586. In figura quadrilatera propofita 
CIX inter haec fex: latus AIi~a, BC-h^ 
DCzzd., angulum A-^\j, B:^K, et^CD^/Sj 

aequationem invenire. 

Solntio. 

Cum fit per antecedens problema dia- 
gonalis AC zz~h , tt 

fm. CAd J'' ^ - ^/" -^ ^^^-^^ 

h 

nec non /». D ~= ±, a jin. C/3+i|/) ■+ 6 
(/3 + .^1; in triaiigulo dextro pervcnio 
fiatiui ad haiic analogiam: A C:fm. D = CD: 

fin. 



Fig. 

XLII. 
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Jin. C A D, hoc ctt fymbolis fubllitutis : 

h 



i= d: 



Jin. '^{a—b cos, K) — h ftn. A cos. 

- 



confequenter habetur haec aequatio : 
±ad fm. (^+\^) '+l^dfm, (/3 + \|^±a)== 
— ( _+ a fin, -vl^ ip Z' JtvL ( A +. "J/ ) 
K («^+ 2 a b cos.h), Q^E. I. 

Scholion L 

§. 587« De hac aequatione moneuduni, quod 
obtinente figno affirmativo termini finiAimi 
in utroque aequationis membro, obtmcre polTe 
utrumque fignum termini b cos, A. Sed obti- 
nente figno negativo ejusdem finiflimi pofTe 
tantum obtinere fignum negativum ejusdem 
termini b cos, A, cum fieri non poffit , ut 
in eodem triangulo redilineo duo anguli 
exiflant obtufi. 

CorolL L 

§. 588. Ex hac acquatione flatim obtinetur : 
Jatus C D = d =.=. 

_ (±0 Jtn.^+b fnX(i+'^±K') T(d^+b^ ±2abcosM 

" ^ ±.a Jn.(^li+^l,)^b /in.^fi^+^^ A ) 

Ad obtinendum latus fit ad abbreviandum 
fn. ^l^zzk, fm. (A +:%|;) = frh (/3 + \p) = », 
cos,K:=q^ /m.{^ + -^±K):=p> erit fadla fubfii- 
tutionc aequatio abbreviata : +adn'^bdp'=. 
{ak+Ibm) ri^i^^ + b^^+^abq), cujus fumtis 

» qua- 
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quadratis, fada transpofitione ct ordinatione, 
obtinetur haec aequatio quarti gradus : 

i: a a i (m -f /(■ + fl^ {m'--{-k^±, 4 m kq) h^-A^^n^) 



k k 



±2ab (m k + q) d\ p) + b^ {b^m^-dY_ 

~r~ ■ 'Y 

Sed pro latere B C habetur haec fere fimi- 
iis quarti gradus : ,+ 2 fl {k ni q) 

m 

+ b\ + k^i + 4kq)a^- dY~) + /<2 A ( ? + k q) 

m m ti^ 
+ 2ad^np') + a\d'-d^n^)__ 



CoroH. II. 

§• 589' Pro angulo A obtinendo, finibus 
a fe inviccm feparatis, et pofito ad abbrevian- 
dum: Y^^ti^-^h^Zi: zab cos.K)zzh, /in. (B = m^ 

JlJL K ^r, . cos. A = J', fac^la fubflJtutione et ad 
finem perdutHia operatione, pervenietur ad hanc 

I + (br — dp)b-adm 
aequationem : toP". \L r ■ . 

^ Qan-dq^d-^a-b-i^h* 

ad angulum ACD inveniendum pofito ad abbre- 
viandum toto dextro aequationis membro -M^^ 
ct ut ante ftn.K^r, cos,h=y> /n. (/3+\^)=x, 

''^■^.(/3+i4;) = r(/"-x)^ fada fubaitutione et 
*J^"npofitione erit aequatio abbreviata: +{a-bs) 
ax^M^ c q; ^ /-:v^), fumtis quadratis, 

Cc fada 
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fadla concinnatione et pofito ut fupra + 
zahs^h^, operatione ad fincm perduda, per- 
veaitur ad hanc acquationcm : 

""^^ — dh^ — 

et confequenter ad ipfum aiigulum defcendcndo 
habetur : 

(i^angjn. -^- 



SchoUon IL 

590. Inter fcx cafus, <jui in aequatione 
continentur , tres funt Tetragonometriae pro- 
prii , qui tum obtinent, quando ea, quae in 
finiflro 'triaiigulo defignata funt , quaeruntur, 
quorum cafuum duorum folutiones perduxi ad 
aequationes quarti gradus,' qu;wido quaeritur Ja- 
tus A B vcl B C; tertii cafus evolutionem, 
quando angulus B quaeritur, confulto omifi, 
cum aequatio ad fextum gradum afcendat ct in- 
genti connet muJtitudine terminorum, et confe- 
quenter parum fit utilis. Tres autcm hi cafus 
confiituunt in Geomctria pradica totidem pro 
blemata nova^ utilia, et fatis etiam pulchra. 
Caeteri tres cafus utrique methodo et tetragono- 
inetricae et trigonometricae fubfunt; fed ita ta-. 
mea ut trigonometricc fcrc fncilius et expeditius 
folvantur , quos tamen cafus evolvi quia ex 

aequatione liaud operofc fequntur. 



CorolL 
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Corotl. 111. 

§. 591, Si anguli A et B ponantur finiul 
fumli duobus rcdis aequales, prodeunte trapczio 
paraJleJarum bafium BC, aequatio pro 

latcre CD in dafu anguli A affirmativi in hanc 
mutatur : 

^ + ( afm. + hft7u (i^ricf+b^^-Z^zab cos. d) 

Sed in cafu anguli A negativc fumti liabetut' 
liaec altera : 

d - jl^^"^ + bfm.{(i-2 A)) T{a^+b%z a b cos.d) 

ctfiiK{(S> + '^) + bpu{^fi''ZK) 

In aequationibus pro lateribus cacteris fit in eo 
cafu , quo adhibetur fignum anguli \|; affiraiati- 

vum, m=.o^ et 'p n-^fm, ^ ^ quare aequatio pro 
latere AB in hanc niutatur et contrahitur: 

+ 2 fl^ + fl^ {b^^d^ n^) ^zabd^np-^ b^d^-p 



k 



z 



Sed aequatio pro Jatere 5 C ad fecundum gra- 
dum defccndendo in hanc mutatur et contra- 
hitur: b^" (a^ k^-d^p^) ±zab (a^k'' q-d^np) + 
(d^k^- d^7i^):z 0, ex qua operatione abfo- 

lutaeHcitur: b=^ 1 ^ 

k^ - 



lXa''k''(q-^n-d^Qf+n''--2npq)^ . , 
^ — i -r-r 5 m altero 

a^k^-.dY 



Cc a cafu> 
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I 

cafu , quo adhibetur fignum negativum , fit 
m fin, zKt p ~ Jin. (/3 — z K) y caeterum 
aec]uationes quoad foimam externain ma- 
nent invariatae. 



CorotL IV. 



§. 592- Si angulus A fit recflus vel etiam 
aequalis tribus redis, cadcnte vertice A fupra 
diagonalem 5Z?, et trapezio inverfo prodeunte, 

acquatio pro Jatere AB n\ hanc unitatur : 

^ _ C ± « + * ^^^* ( /3 ± A ) ) r {(^W±^ znb cos, X) 

a cos.0-^bcos.(l2sL?^) 
vel etiam ita, 

±( a-bcos. (0±h))T(n^' + b^+2al) cos.X) 

In acquationibus pro Jateribus caeteris fit, 

i == +. / , ??i ~ 4^^ cos. X = 2, ?i ~ +_ cos, Q>, 

p ~ ± cos, ( /3 +. A ) , quarum itaque 
prior in hanc mutatur : 

a"" ±4a'b m + (i + m^ ± 4 m'') b" - n^') 
±2ab((i + m) h^m^+d^ p) + (i V^)tfy )=(?, 
Sed in hanc poilerior : 

fe^ + 2_ai_^ ( / + ) + 1^1 + Hi^ + 4 vf) fl^ - d^p'' ) 
+ 2ab ({i±i) a^+d^np) + d' (d^-d^-n'')^ 



m 



In acquatione pro augulo A CD fit, 
-5f^ = dl(« - i roA A) ir(a^ + b^±z a b cos.h) 
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Ct x=:= + coT.a, et aequatio in hanc pau- 



luluni niutatur : 












COJ*. /3 ~ 














ct ipfe 


aiigulus : 

(a^- bs)±br KCd^h^^-M^) 


CUi. 






* 


Coro//. F'. 





$• 593» Si angulus B ponatur recT:us vel 
ctiam aeq^ualis tribus redis, cadente vertice B 

ad dextram diagonalis -^C, et trapezio inverfo 
prodeuiitc, aecj^uatio pro latere JD C m Iranc 
uiutatur : . . 

vel ctiam: 

a Ci3+\|;) — i cos. (^ + ^i;) 

Sed in aequationibus pro lateribus caeteris fit, 
JJi=:+cpj*.\);, q-o, p -+_cos. ^lf)^ quarum 
itaque prior in hanc mutatur: a^+izad^ b cot,\p 
+-fl* (6=^,(1 — rf^w^) ± 2 ajfi 

{b^cot.yp + d^7ip) + b'' (b^coL^P^--(^f2^ 

cftpofterior in hanc abit: b'^ + za b^ tang.-^^j+b^ 
{.a^^ fec, - +_zab {a^tang-^^d^n p) 

' 0. In iaequatione pro an- 

C c 3 gulo 
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gulo AJxt, h^^rici^+b^), p = ±^cos.(3, 
9 /3 , ^ ==i +. ' ^ s =z , quac 

igitur in hanc mutatur : 

+ — d pY — a^d m 
^ ^ {a n ±dq) ~ah 

deiiiquc in aequatione pro angulo ACD fit, 
M^-{±afi7i. b cos. -^) r {n^ + b^} 

== ( + quae igitur in hanc 

mutatur: 

- 

Jln. (/3 + yp-) = 



et confequeater ipfe angulus : 





dW- 













Corolt. VI. 

* 

§. 594. Si angulus ^ CZ) fit redus vel ctiam 
tribus redis aequalis, cadente latere C/?fupra vel 
infra latus CB , et trapezio inverfo prodeunte, 
flcquatio pro latere CD in hanc abit : 

d ~ ± ■v/^ — ^ ^o^* Cxf/lq: 

a cos, — b cos. (\f; + A) 

r («Hi^± zab cos.K) 

■ "T""^ — ;; T\ — i — : — • aequationi- 

a cos, — b cos,(-\p±h) 

bus . pro Jateribus caefcWs fit , == +_ cos, y^, 
jP ~ i ^os. (-^1; fed aecjuationum forma 
externa invariata manet. In aequatione pro 

angulo 
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? — + A == ~p r, ipfa igitur aequatio 
?n hanc mutatur : 

• Coroll. FIL 

$. 595. Quod fi angulus A ponatur aequa- 
iis duobus redis, lateribus v^^, AD in diago- 
nalem B D incidentibus et tnipczio in triangu. 
Aum ^CZ^ abcunte, aequatio pro Jatere CD, 

^ii lianc abic : 

In aequationibus pro lateribus caetcris crit A' = o, 
itt = Tp/». A, » =- fm. /3, j!7= + fm. ( /3 ± A)! 
aetjuatio igitur pro fegmciito B E lateris li D 
«a mutatur ut extrada rudice prodcat liaec 

aequatio quadratica : a =z~ 1-1 ^^ — 

^ b^m^-d^n^ 
r_(£ m^ r? — O + 0/± 2n jj q.+ n ^) ) ) 

b^m^-d^n^ ' 

Verum aequatio pro latere B C in hanc mutatur- 
t'+2ab'q + b^(tt' — d'jf:fzabd'np 



\ 



Denique in aequa- 

^ne^pro anguio ACD, fit z.^ b fin. A 
(« + _|. 2 a ^ cos. A), k =_ fm. 0, 

Cc 4 qiiae 
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quae igitur valore ipfius h reflitutO;, qui in 
continetur, fit taiis : 

/3 — 



Scholion III. 

59$. Per pofitionem in Iioc Corollario 
adhibitam folvitur unum ad triangula fpecflans 
probieina, cjuod tnm obtinet, cum latus BC 
qnaeritur, nam in triangulis partialibus non ha* 
bentur nifi dno data, et in triangulo totali ha- 
bentur etiam duo ct praeterca fegmentum A 
et angulus paVtialis A C D, Praeter hunc ca- 
fum etiam alter daretur , quando quaeritur an- 
guluk' i?, fiquidem aequatio et folutio aiiqua 
utilis tetragonometrica hujus cafus gcneralis ha- 
beretur, Reliqui cafus licet tetragonometricc 
folvantur , tamen trigonometricc facilius ex- 
pcdiuntur. 

Scholion IV. 

§• 597* Quod fi latus AB cadat extra latus 
AD-, quomodocunque trapezium fit inverfum, 
valet haec aequatio : a d Jin. (/3 — *4> ^ 

( /3 -qr A ) =r ( ( A i \p ) T ^^^^^^^^ 
+ ^^■+ zab cos, A). Si latus AB gadat 

intra latus AD^ quomodocnnque. trapezium fit 
iiiverfum valet haec aequatio : jt i^dJin.(B-\--\lj) 
j^hdftiL (/3 + -^q:A) -= (^bfm,{K^^)±nJin.^\/) 
(^a^ ^ b^ -j^ z a b cos; A). Scd pro tra- 

nezio 



r 
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pczio diredo inventa fuit Iiaec aequatio : 

' i,« +Z; + 2fl6 cos. K). Quare pro 
onini trape/io haec eA generalis aeciuatio : 
±. a djin. Ji 4/) i (/3 ± ± A) = 

C + a /«. ^j, ^ + 
' (a + + 2 a £ fo/. A). 

Scholion. V. 

§• 598- Fuit hoc problenia quadragefimuin 
lecunclum et quidem ex reccnfione et determi- 
liatione Domiui Lambert omnium uitimum ; ve- 
rum fupra Cap. II. ((J.^i.) dixi, videri pofle, 
omifruniefib cafumiilum, qui prodiret, fi ma- 

nentibus, ut in hoc ultinio problemate omnibus 
determinationibus in trianguJo finiftro, Joco Ja- 
teris m dextro triangulo, adhibcretur angulus D 
Sui cafus an rec^le an fecus a CJarifl: Lambent 
*it praetermifljis jam difpiciara. In hoc ita- 
que cafu , cum fit pro trapezio direclo, 

r"' F/-^=->- (/3 +<p-f-^|/) ct fm. ACB^- 
M(^ +A+ +^|/), formata in triangulo 
Imifh-o hac anaJogia : AB: fm. AC B = BC' 

f' n 7~ C/3 + A + ® + %^) = 

. Jtn. (/3 + (p + ij/), et confequenter ha- 
^etur Jiaec aequatio : « (/3 + (p + v];) = 
>. (/3 + A+(p + ^); quantum igitur ad 
^equationis formam, quae a praecedentibus omni- 
vSe '^'^^' cafusminus rcde praetenniirus 
quoT'^' "^'^ '^^ "tione practennitti debuit, 
^ ^eqiiatio nuUum contineat cafum Tetrago- 

Gc 5 nome- 



4 
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nometriae propriuni , tales cnim etiani exflite- 
runt alicjuot aequationes fupra aiJatae, non tameii' 
Clarifl. Lambert il!a probJemata ex Tetragono- 
/netria rejccit, quare ncque Jioc proWema ex liac 
ratione ex Tetragonometria eliminari oportuit» 

CorolL VIII. 



a 



§, 599. Ex hac aequatione eft: 
b jhu (/3 + A + <p + ^^) 



>. (/3 + + xP) 
a ftn. (/3 + (p + 



et 



. — ; pro ob- 

fm. (/3 + A + (p + 4/) 

tinendo angulo A habetur hacc acquatio : 

tang.-^^ nrox. (/3 + (p) — 6w.CA + /3 + \p) ' 
pro angulo D Jiabetur haec aequatfo : 

_^ /^/«.(A + iS + i//) — (i fin . (/3 + \^) 

pro angulo B obtinendo, cum flt 

. a /in. (/3+(7)+-4^) . 
/n.(l2+h+cp+^l^)~~ > fequitureirc 

^ ^^/^^.(/S+C+vL) ^ , ^ , 

angulum CD obtinendum invenitur effe: 



b fin. K 

tang.([i + q> + '^)~ 



— b cos. a' 
quenter habetur ipfe angulus : 

b fin. A 

/3 c:= /flKj. — q) ' 

a — b cos. A 



ct confe- 



F I N I S. 



M O N I T U M. 



Mfcr. Lipfiam Hafnia exmiffim , ad cujus le- 
gem hoc Tetragonometriae Opns excufum litteris, 
correSumque prodiit , nitore fcriptionis fe valde 
comniendavit, quin ethinc inde commiffa fefiinanti 
forte calamo fphalmata^ penicillo emcndata refti^ 
tuit; quare famim efi , ut et Typotheta liberius 
formas litterarum colligere poffet, nec Corre£{ori 
relinqueret admodum multa, quae vel deleret, vel 
omiffa etiam refiitueret. Haec tamen eo non fpec^ 
tant, ut credant LeEfores , adeo nlhil erratum effe 
prorfus, quam quidem fpem tale cakuli genus aegre 
admittere videtur. Ea , qnae repetija kmo exhi^ 
huit, adeo non morantur quemquam (et rariora 
haec erratafunt) ut vel ob id ipfum non notarentur 
m calce operis, Quod ad ftgna : et ? adtinet, da^ 
tumfuit nonnihil Grammaticae, et confuetudini inter 
nos receptts. Itaque le^Hor quisquis fiieritjacile va^ 
torem grammaticum difiinxerit abufu, quem prius 
figttum in analogiis geometricis ohtinet, neque pro~ 
feB^o alterum in calce le&ormn Problematum defide^ 
^averit; quamvis negari nequeat, fubtilem quan^ 
dam qiiafi interrogandi rationem in omni Probte' 
fnate ineffe, 

Tandem tardius aliquantum intelleximus , mo^ 
^umfignandi litteras forniularum algebraicarum p. 
ttdelicet atque q. quo arbitrario ufus fuit AuStor 
«ow innuere, fumendas effe ex alio formac ar&ioris 
genere; itaque cum in exemplari fcripto vidcremus, 
nudam litteramp. deletam, eiquc in margine jubfii^ 
iutamfuiffe hoc modo fignatam: ^j^ cujtis figni ra- 

tionem 



iionem nuUibi explicatam deprehendere licuit: facile 
fuit colligere, ff, ejfe debere fornme diverfacy itaque 
virgulam infra caput litterae horizontalem negli- 
gendam ejfe, FaSttm hoc alibi non reperiasy quam 
pag, 134, lin. ultim. in qua pro p. poni debuipt ^ 
quemadmodum videre ejl in formula algebraica 
p. 165* §-^38' Nec alibifacile quantwn nunc quidem 
recordamur, occurrunt valores quaefitomm tetra- 
gonometricorum determinati cakulo, litteris p vel 
etiam ^ di/linSi. Haec erant, de quibus benevolos 
LeEiores monere e re videbatur ; ad Ttjpum vero^ 
quod adtinet, certo perfuafi fumtis eum fefe propria 
elegantia abunde co}nprobaturum> 
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